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“Ether continues to be the most widely used general anes- 
thetic. It is the standard with which all newer anesthetics 


are compared...” ? 


Because of its wide margin of safety, relatively low toxicity, 
economy and ease of administration, ether remains the 
standard drug for inhalation anesthesia. 


For almost 100 years surgeons all over the world have 
depended on Squibb Ether — confident of its purity, uni- 
formity and efficacy. 


1. Goodman, L., and Gilman, A.: 


The Pharmacological Basis 
UI B ETH of Therapeutics, New York, 


The Macmillar Co., 1947, p. 58. 
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IN COLOR ...WITH SOUND 
Presenting for Professional Groups 


THE MOTION PICTURE 
“Anesthesia with Vinethene” 


Available on loan to anesthe- ge 
siologists and other professional s 
groups, this highly interesting film 
portrays technics for the adminis- 
tration of Vinethene and precau- 
tions to be observed in the use of 
this quick-action inhalation anes- 
thetic. 

It includes methods of adminis- 
tration for short medical and dental operative pro- 
cedures—also for use as an induction agent prior to 
the administration of ethyl ether, and as a comple- 
ment to nitrous oxide-oxygen. 

It is a 16 mm. Kodachrome, sound-track film of 
one reel with a running time of 25 minutes. A sound 
projector is required for its showing. 


MERCK & CO., INC 
Manufacturing Chemists 


Mail requests to MERCK & CO., 
INC., Attention of Film Loan Serv- 
ice, Rahway, N. J. 


RAHWAY, NEW JERSEY 
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Anesthesior 


A New Instrument for All Usual and Special 
Forms of Anesthetic Gas Administration 


NEW FEATURES 


3-CANISTER ABSORBER 
for soda-lime replace- 
ment without interrupt- 
ing anesthesia. 


ADJUSTABLE DEGREE of 
CO. absorption. 


NO PIPES, metal tubes 
or soldered joints to 
loosen or leak. All gas 
passages drilled in cast 
Table. 


FLOW VALVES stainless 
steel with silver seat for 
exact regulation without 
creep. Replaceable as a 
unit merely by unscrew- 
ing from Table. 


FLOWMETER PANEL 
sturdy one-piece con- 
struction, removed for 
cleaning or replacing 
flowmeters by loosening 
two bolts. 

ABSORBER attaches to 
either side of stand, 
automatically locks at 
any height. 


MODELS FOR 
2,3, 4 and 5 GASES 
Cabinet and Pedestal Types 


The Anesthesior has been developed by 
EK & J scientists and engineers to provide a 
superior facility for gas anesthesia admin- 
istration. Its operation is easier and more 
convenient, its control finer, its mainte- 
nance much simpler and its greater versa- 
tility a definite contribution to the further 
refinement of administration techniques. 


Write to E&J today for 
complete Anesthesior data. 


E & J MANUFACTURING CO. 
Glendale 1, California 
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OPINION REVIEW 


“NIGHT CALL” AND OBSTETRIC ANESTHESIA 


The basic duty of the nurse anesthetist is no different from that of 
any other person involved in the care of the sick. If the nature of the 
illness or injury is such that life depends on surgical care being given at a 
particular moment, no matter what the hour, our duty to humanity leaves 
us no choice and no reason for argument. I believe my fellow anesthetists 
would agree with me. 

However, there should be a redefinition of the word “emergency.” 
When a surgeon asks the help of the operating team for a patient who 
could as easily have the operation a week later, we do not consider such 
a case an emergency, nor do we feel that we want to be routed from our 
beds to help. Surgeons work a hardship on the anesthetists when they 
operate at night for reasons all their own. Unless the staff is large enough 
so that the anesthetists on call at night are not scheduled to work another 
shift, those in charge of posting surgical schedules should discourage any 
tendency to abuse the word “emergency.”—-ALBERTA BocGAN, R.N., Birm- 
ingham, Ala. 


The responsibility for night anesthesia service must fall somewhere, and 
the logical place is on the nurse anesthetists, even if the organization is 
headed by a medical anesthesiologist. 

We know full well that the demand for nurse anesthetists is far greater 
than the supply, and that this situation must be faced and managed somehow. 

One of the factors responsible for the scarcity of nurse anesthetists is 
poor personnel policies. To me, “On Call” means “On Duty,” which should 
be paid for and treated as such. Our only recourse, then, is to improve per- 
sonnel policies by indorsing more effective recruitment programs to interest 
a greater percentage of registered nurses in anesthesia courses. Then, and 
only then, can “On Call” be changed to a straight eight-hour day and a 
forty-hour week, which should be our goal. 

From the standpoint of the efficiency as well as the personal health of 
the worker, straight eight-hour duty is recognized as the most acceptable 
work period. These hours permit the anesthetist to live normally and round 
out her day with recreation. I speak from experience, as we at Mt. Carmel 
Mercy Hospital have enjoyed straight eight-hour shifts for the past two 
years, and believe me when'I say: There is no comparison. My sympathy 
goes out to those anesthetists who still work a split shift. 

Having gone this far, I hope this discussion is followed by an Opinion 
Review on proper remuneration for services rendered.—S1na B. WILLIAMS, 
R.N., Detroit. 


In many hospitals anesthesia in the delivery room is considered a minor 
procedure ; therefore, untrained personnel often administer the anesthesia. 

There are several reasons for having a well trained anesthetist for ob- 
stetric cases: (1) Two lives are involved. (2) The metabolic factor must 
be considered, as pain, emotional excitement, and premedication influence it 
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For 40 Years... . 
A Spirit that Soars 


“He developed his first gas apparatus for anesthesia in 1910. In so 
doing he became an_integral part of the gas era, which has since 
meant so much for ... humanity.’* 


It was while Dr. Elmer Isaac McKesson was an interne that he 


did this. 
Here was the start of an industry destined to mirror the spirit 
of this man ...a man whose scientific and inventive genius was to 


impart inspiration . .. to those who helped him during his lifetime 
. and carried on thereafter. 


And now, four decades later .. . when the company he founded 
celebrates its 40th anniversary ... that same spirit soars ceaselessly 
in the hearts of those who have the proud privilege of carrying on 
that great tradition. 


*Excerpt from Memorial Address at 1936 Clinical Congress of Surgeons. 
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directly. (3) Many obstetric patients have not had prenatal care or a 
physical examination and may have a cardiovascular condition not known 
to the attending physician or anesthetist. (4) Upper respiratory diseases 
are not infrequent. (5) Patients are unprepared for anesthesia. The obstet- 
ric patient usually enters the hospital after labor has begun and in many 
instances after the ingestion of food. 

Many obstetricians believe peristaltic action ceases and food remains 
in the stomach when labor pains ensue. Often during the induction of 
anesthesia the patient may become nauseated, and vomiting may be one of 
the complications. The anesthetist must be capable of handling situations 
of this kind. Suctioning may be required to prevent cyanosis and aspiration. 
An adequate airway must be maintained and if necessary an intratracheal 
tube inserted for resuscitative measures. 

We must bear in mind the necessity for the anesthetist to be familiar 
with resuscitative measures for the newborn. 

For the administration of any anesthetic agent, a well trained person 


should be available in the delivery room as well as in the operating room. 


—RosE.L.La Crotty, R.N., Eau Claire, Wis. 


Every anesthetist should be intensely aware of the inherent challenge 
in the art of obstetric analgesia and anesthesia. The tendency to minimize 
the importance of obstetric anesthetic procedures and the difficulties that 
may be encountered is both deplorable and dangerous. Nowhere else are 
more variable factors encountered and more instantaneous and exacting 
judgments required. Not only must the anesthesia be sufficient for whatever 
operative procedure is to be undertaken, but the welfare of the infant must 
also constantly temper the choice of agent, depth of anesthesia, etc. Some 
of the variable factors are time and amount of premedication prior to 
delivery, prematurity, strength of efficacious contractions, and the os 


presence of a stomach full of undigested food. Add to this the ever present: 


danger of a sudden profuse hemorrhage, and the problem that presents 
itself is never one to be undertaken lightly. The old adage that there are 
many “minor operations” but never a “minor anesthesia” is most applicable 
in the field of obstetrics. 

It is not my intention in this brief paper to discuss the special technics 
involved or the choice of agents employed in obstetric anesthesia, but rather 
to point out the prerequisites for satisfactory hospital service in relation 
to the obstetric department. The basis for any good obstetric practice is, of 
necessity, a complete integration of the skills of the obstetrician and the 
anesthetist. New concepts of psychosomatic medicine have highlighted the 
importance of insuring the patient’s confidence both in her physician and 
in the hospital facilities for the relief of pain. Since the perfect analgesic 
and anesthetic drug insuring absolute relief of pain combined with perfect 
safety has never been found, we must rely chiefly on other methods. In most 
general hospitals today this means the use of some inhalation anesthetic 
agent. We feel that a satisfactory service must meet the following require- 
ments: (1) the constant availability of a well trained anesthetist for the 
obstetric service; (2) proper equipment for analgesia, anesthesia, and infant 
resuscitation; (3) ability to provide analgesia in selected cases for reason- 
able periods of time; (4) flexibility. 

For the perfect conduct of comfortable or painless labor analgesia is 
essential during the first stage, but anesthesia by inhalation is required for 

(Continued on page 294) 
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MODEL N 664-A 


is for New 


... and Numerous 


Last year, McKesson’s Model N Anesthesia Machine stood 


for New. .. New Flowmeter Features .. . New Flush Valve 
features ... New Design... anda host of other features. 
This year ‘N’ is for Numerous . . . Numerous because you 


anesthetists have demanded so many of them . . . Numerous 
because of the many compliments you have paid them... . 
Numerous because of their superb and reliable performance. 


If you don’t happen to know all about McKesson’s Model N 
Anesthesia Machine . . . write today by card or letter for our 
free catalog. 
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The amount of oxygen that is available 
is that which is actually inspired—not 


what the machine is delivering. 
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BARALY ME 


BARALYME a2 2 Yeu Low Price! 


MANY HospPITALS gladly paid a per-pound premium price for safe, non- 
caustic BARALY ME, knowing the material actually cost less per hour of 
anesthesia because of its high efficiency over a longer life. 


This demand grew. Increased production now enables us to pass a price 
reduction on to you. The new price on BARALY ME is per-pound compar- 
able to the price of soda lime. 


BARALYME is a mixture of barium hydroxide 
IN pICATOR and calcium hydroxide, entirely stable well above 
NOW ordinary room temperatures. It has a practically 
OPTIONAL! unlimited shelf life, requires no rest periods, gener- 
ates less heat, dusting is minimized, has no 
unpleasant odor, no false temporary peak of CO, 
e now have available concentration. 
BARALY ME Write today for a free sample for your own tests. 
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BYLAWS ARE. NECESSARY 


Some persons have the mistaken idea that bylaws and rules are super- 
fluous, tiresome, tedious, uninteresting, and something to ignore. Let us 
consider this matter. Could we function as an orderly association without 
specific rules and regulations to serve as a guide in conducting our affairs? 
Bylaws are nothing more than laws of procedure, the sole purpose of 
which is to set up rules and regulations that provide reasonable and 
intelligent management. Our government must have laws in order to 
function, and likewise any organization, regardless of size, must have laws 
for its own government. It is axiomatic in legal circles that no law is a 
good law that is not a fair law. Laws are designed to carry out the will or 
wishes of the majority. 


Bylaws should be considered the responsibility of every individual mem- 
ber and not merely that of the officers and members of the Revisions Com- 
mittee. We have national bylaws, assembly rules or bylaws, and state bylaws. 
Every member should be familiar with the provisions of these respective 
laws. You should carefully read and study these laws in order to acquaint 
yourself with their contents. If you find any of them confusing, unfair, or 
inadequate, speak up. Consider it your pugea to consult the Revisions 
Committee. 


In 1948 the national bylaws were completely revised and approved. 
Further amendments were approved and added in 1949. States have since 
been asked to revise their bylaws to conform with those of the national 
association. This is mandatory. A set of model bylaws was prepared by 
the national Revisions Committee to serve as a pattern to assist the state 
associations in revising their bylaws. Additions and changes may be made 
to meet the special requirements of the individual states. A substantial 
majority of the states have had their bylaws revised and approved. There 
are still a few who have not done so. It is the hope of the national Revisions 
Committee that the entire project may be completed in the near future. 


We live, learn, and grow, and situations may arise that may necessitate 
future changes or additions to our bylaws. That is why a provision is made 
for amending them. 

If you know and understand the Bylaws, you will be better able to 
participate in meetings and will have a better knowledge of parliamentary 
procedure.—HAzeEL J. PETERSON, R.N. 
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ANESTHESIA FOR SURGICAL PROCEDURES FOR 
INTESTINAL OBSTRUCTION 


John A. Paulson, M.D.* 
Rochester, Minn. 


The choice of anesthesia for 
surgery of any type involves a care- 
ful weighing of all factors associ- 
ated with the pathologic processes 
existing within the patient for whom 
operation is contemplated. 


As an aid to an understanding of 
the pathologic processes involved in 
intestinal obstruction and how they 
may complicate the problem of anes- 
thesia, it seems worth while to dis- 
cuss briefly the normal physiology 
of the intestine. 


PHYSIOLOGY OF INTESTINE 


The intestine may be arbitrarily 


considered as having three divi- . 


sions!: The so-called foregut con- 
sists of the stomach and duodenum 
and is concerned primarily with the 
digestive processes. The midgut con- 
sists of the jejunum, ileum, and 
right half of the colew and is chiefly 
concerned with absorption. The mid- 
gut also may be considered as hav- 
ing three divisions with respect to 
function: (1) The jejunum secretes 
succus entericus and mixes it with 
the digesting food coming from the 
stomach and duodenum. (2) The 
ileum absorbs food materials from 
the mass coming from the jejunum. 


Read before the Minnesota Association of © 


Nurse Anesthetists with the Upper Midwest 
Hospital Conference, Minneapolis, May 19, 1950, 
*Section on Anesthesiology, Mayo Clinic. 


1. Lichtenstein, M. E.: Ba 


for 


management in intestinal obstruction. Am, 
Surg. 78:362-370, Sept. 1949. 


(3) The right half of the colon is 
chiefly concerned with the absorp- 
tion of salts and water from the 
residue coming from the ileum. The 
third and last of the three main 
divisions of the intestine is referred 


to as the hindgut. This portion con- 


sists of the left half of the colon 
and includes the sigmoid and rec- 
tum. It is chiefly concerned with the 
storage and finally with the expul- 
sion of the unabsorbed residue of 
food materials. 


Under ordinary conditions the 
upper part of the gastrointestinal 
tract secretes approximately 7,000 
CC, fluid each day as follows?: 


Saliva—1,000 to 1,500 cc. 

Gastric juice—2,000 to 3,000 cc. 
Bile—300 to 500 cc. 

Pancreatic juice—500 to 800 cc. 
Succus entericus—1,000 to 3,000 cc. 


Since these juices are, for. the 
most part, excreted from high in 
the gastrointestinal tract and reab- 
sorbed from the lower part of the 
gastrointestinal tract, it is obvious 
that obstruction occurring at any 
point between the areas of secretion 
and those of reabsorption must 
seriously interfere with fluid and 
electrolyte balance. Other altera- 
tions of normal ‘physiology result- 
ing from or accompanying obstruc- 


2. Kremen, A. q' Surgical physiology of 
bowel obstruction. S. Clin. North America 29: 
1775-1788, Dec. 1949. 
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tion to the normal passage of mate- 
rials through the intestinal tract are 
related chiefly to the effects of 
distention on the normal function 
and viability of the intestine, the 
toxic factors associated with in- 
testinal obstruction, the relationship 
of bacterial growth to intestinal 
viability, and problems attending the 
blood supply of the intestine it- 
sel f.* 

When the obstruction is high in 
the intestine, early and copious 
vomiting is a consistent symptom. 
Loss of gastric juice results in a 
decrease in blood chlorides followed 
by alkalosis. This imbalance of elec- 
trolytes is always followed by a 
marked loss of fluid, which results 
in serious dehydration. In this type 
of case as much as 10,000 to 11,000 
cc. fluid and 40 to 50 Gm. sodium 
chloride may be required in twenty- 
four hours to maintain the fluid and 
electrolyte balance. 

When obstruction is low in the 
intestine, vomiting is seen as a late 
symptom, and dehydration is not 
due so much to vomiting as to loss 
of large amounts of fluid into the 
distended loops of intestine. As a 
result, administration of water and 
electrolytes does not cause the dra- 
matic improvement in the patient’s 
condition that is seen when the ob- 
struction is high. In other words, 
the dominant pathologic picture in 
low obstruction is distention rather 
than dehydration. 

Prolonged distention may be very 
serious and cause mucosal degenera- 
tion as evidenced by petechial hem- 
orrhages, erosion, and_ ulceration. 
Pressure results in a slowing of the 
flow of blood through the vessels in 
the bowel wall, which in turn en- 
dangers the viability of the bowel 
and causes great discomfort to the 
patient. At the same time this dis- 


2. Ibid. 
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tention may exert pressure upward 
onto the diaphragm and result in 
both respiratory and cardiac dys- 
function. According to Bellis and 
Wangensteen,® there is interference 
with venous return from the lower 
extremities during distention. Con- 
ceivably, this factor could predis- 
pose to thrombophlebitis and pos- 
sibly to the hypotensive state often 
seen with intestinal obstruction. 
During prolonged distention there 
may be marked engorgement of the 
blood vessels of the wall of the 
bowel, resulting in a serious loss of 
blood proteins from the mucosal 
surface as well as into the peritoneal 
effusion fluid. 

These factors not only have a 
deleterious influence on the bowel it- 
self but are reflected in the patient’s 
general condition by contributing to 
a chain of events predisposing the 
patient to circulatory failure and 
shock. In strangulation obstruction 
the loss of blood into the wall of the 
bowel, the lumen of the intestine, 
and the peritoneal cavity may be 
sufficient to cause shock.* This ef- 
fect is usually seen in venous rather 
than arterial obstruction. The char- 
acteristic physiochemical changes 
occurring in intestinal obstruction 
are®: (1) hemoconcentration with 
shrinking of the plasma volume, (2) 
reduction of fixed base in the serum, 
(3) diminution of plasma chlorides, 
(4) increase in blood urea and non- 
protein nitrogen, (5) increase in 
carbon dioxide—combining power 
of plasma, and (6) highly acid urine 
that may contain ketone bodies and 
show a reduction of chlorides. 


} a Bellis, C. J., and Wangensteen, O. H.: 
Venous circulatory changes in the abdomen and 
lower extremities attending intestinal distention. 
Proc. Soc. Exper. Biol. & Med. 41:490-498, 
June 1939. 

4. Scott, H. G.: Intestinal obstruction; ex- 
perimental evidence on the loss of blood in in- 
testinal strangulation. Arch. Surg. 36:816-837, 
May 1938. 

5. Schloss, E. M.: Physiochemical changes in 
intestinal obstruction. M. Clin. North America 
32:1717-1723, Nov. 1948. 
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Although the exact cause of ob- 
struction is not always important in 
making a choice of anesthesia, it 
may indicate the probable extent of 
the contemplated surgical procedure 
and the supportive measures that 
may be necessary during the op- 
eration. 

The patient to undergo operation 
for intestinal obstruction may be 
extremely ill, or, on the other hand, 
he may be in suitable condition to 
tolerate the anesthesia and opera- 
tion well. The condition of the 
patient, of course, depends on many 
factors: age, the place and cause of 
obstruction, the duration of obstruc- 
tion, and the preoperative prepara- 
tion, such as decompression, trans- 
fusions of blood or plasma, and re- 
placement of fluids and electrolytes. 
In most instances preliminary pre- 
paration of the patient is the concern 
of the attending surgeon or the 
internist or both and will have been 
carefully planned and executed by 
the time the patient comes to sur- 
gery, so that optimal operating con- 
ditions will probably have been 
achieved. 

When anesthesia is to be chosen 
for a patient suffering from in- 
testinal obstruction, the first con- 
sideration should be the general con- 
dition of the patient, both prior to 
his present illness and at the time 
of operation. A survey should be 
made of previous illnesses, acute 
and chronic, and special attention 
should be paid to the condition of 
the cardiovascular, respiratory, and 
genitourinary systems. Pertinent 
data derived from the record should 
be considered in the light of his 
present condition. In evaluating the 
condition of the patient at the time 
of operation, one should consider 
such factors as his age, general ap- 
pearance, and state of hydration; 
quality, rate, and rhythm of his 
pulse; blood pressure; presence or 
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absence of distention; and whether 
he is or has been vomiting recently. 
It is also important to review the 
results of laboratory tests, such as 
erythrocyte count, hematocrit read- 
ings, leukocyte count, concentration 
of hemoglobin, plasma proteins, 
plasma chlorides, blood urea, non- 
protein nitrogen, and carbon dioxide 
—combining power. Obviously, in 
many instances all of these deter- 
minations will not have been made, 
but all available information should 
be utilized in order that the anes- 
thetist may have the best possible 
picture of the patient’s general con- 
dition before anesthesia is chosen. 

Saklad® suggested four headings 
under which to group the various 
criteria used in choosing anesthesia 
for any condition. They are: (1) the 
effect of anesthesia on existing 
pathologic processes in the patient, 
(2) procedures designed to aid the 
surgeon, (3) site of operation, and 
(4) the ability and judgment of the 
anesthetist. These criteria will be 
further discussed later. 

In choosing anesthesia for any 
condition one must always be mind- 
ful of the indications and contrain- 
dications resulting from conditions 
other than the one for which the 
operation is being performed. — In 
this article, in which the various 
agents and methods of anesthesia 
that may be used for operations for 
intestinal obstruction are discussed, 
it is assumed that the patient has or 
has had no significant pathologic 
processes except those directly 
associated with the intestinal ob- 
struction. In actual practice, how- 
ever, any choice of anesthesia would 
have to be considered in the light of 
any and all conditions that might 
influence that choice and not just 
those related to the intestinal ob- 
struction. 


6. Saklad, Meyer: Criteria in the choice of 
anesthesia. Anesthesiology 2:172-178, Mar. 1941. 
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EFFECT OF ANESTHESIA ON THE 
EXISTING PATHOLOGIC PROCESS 
IN INTESTINAL OBSTRUCTION 


In intestinal obstruction the path- 
ologic change with which we are 
chiefly concerned is primarily re- 
lated to the general effects of the 
obstruction rather than to the cause 
of the obstruction itself. It is these 
effects of obstruction that exert the 
greatest influence on the choice of 
anesthesia. The most important 
effects of obstruction are dehydra- 
tion, starvation, infection in the wall 
of the bowel, and anoxia. As has 
been stated, dehydration and starva- 
tion, as a rule, will have been treated 
and brought under control as well 
as possible by the attending surgeon 
or the internist or both and conse- 
quently do not greatly influence the 
choice of anesthesia except, of 
course, the evaluation of the pa- 
tient’s general condition. The pres- 
ence or absence of infection in the 
intestinal wall probably is not an 
important factor in the choice of 
anesthesia. An intestine thus af- 
fected may be more susceptible to 
rupture, and it behooves the anes- 
thetist to be certain that adequate 
relaxation is provided in order that 
excessive trauma to the bowel may 
be avoided. In intestinal obstruction 
the problem of anoxia is probably 
more important than it is in many 
other conditions, as the respiratory 
and sometimes the cardiac function 
of the patient have already been in- 
terfered with as a result cf the 
distention. Pressure on the dia- 
phragm exerted by the dilated loops 
of. bowel causes a reduction in the 
intrathoracic negative pressure and 
tends to lower the tidal air. The re- 
duction in intrathoracic pressure not 
only interferes with oxygenation 
but also may interfere with cardiac 
function by causing the venous re- 
turn to the heart to be decreased. 
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This, in turn, causes a reduction in 
the cardiac output and results in a 
lowering of the arterial blood pres- 
sure. 


SITE OF OPERATION 


n choosing anesthesia for opera- 
tions to relieve intestinal obstruction, 
it is obvious that only those agents 
that) fill the requirements of anes- 
thesia for abdominal surgery should 
be "Yoneidonall These agents and 
methods, of course, must provide 
analgesia and safety for the patient 
as well as muscular relaxation to aid 


the surgeon. 


MEASURES TO AID THE SURGEON 


This consideration is probably 
more.important in operations for in- 
testinal obstruction than in most 
other types of surgery because the 
patient is often quite ill, and gentle 
handling of tissues as well as speed 
in completing the surgical procedure 
is important to the final outcome. 
This can only be accomplished by 
providing adequate analgesia plus 
the adequate relaxation that is so 
necessary in surgery for intestinal 
obstruction. Occasionally, it is 
necessary to change the patient from 
the supine position. This usually 
means changing from the horizontal 
supine position to varying degrees 
of the Trendelenburg position. The 
effect of the Trendelenburg position 
on the vital functions of the heart 
and respiratory system may be 
marked, and anesthetists must be 
prepared to recognize these changes 
and institute supportive measures 
when they are indicated. 


ABILITY AND JUDGMENT OF THE, 
ANESTHETIST 


It is often said that in a certain 
condition a certain agent or method 
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of anesthesia is ideal and should be 
the method of choice. This state- 
ment is partially true, but when such 
a statement is made, it must be pre- 
supposed that the anesthetist is thor- 
oughly familiar with the method 
named, is aware of all the possible 
effects and complications resulting 
from its use, and furthermore is 
prepared to cope with these compli- 
cations if and when they do arise. 
Curare, for example, should cer- 
tainly never be used by an anes- 
thetist who is not familiar with its 
chief pharmacologic properties, 
especially its ability to paralyze 
respiration. Even if these properties 
are thoroughly understood, this drug 
should never be used unless the 
anesthetist is capable of performing 
adequate and efficient artificial res- 
piration. In addition to being fa- 
miliar with the properties and the 
use of the agent in question, it is 
highly desirable that the anesthetist 
have a good understanding of the 
pathologic processes being dealt 
with at the time of operation. The 
ability and judgment of the anes- 
thetist are very important considera- 
tions in the selection of anesthesia 
in all instances. 


Speciric AGENTS AND METHODS 


Spinal anesthesia.—Spinal anes- 
thesia for operations to relieve in- 
testinal obstruction is considered by 
many to be the method of choice, 
provided there are no contraindica- 
tions to its use. There are, however, 
frequently many contraindications 
to its use in intestinal obstruction, 
and consequently spinal anesthesia 
is not used so often as might be 
desired. By virtue of the paralyzing 
effect of spinal anesthesia on the 
sympathetic fibers, the intestine is 
caused to contract and consequently 
is easier for the surgeon to handle. 
No other method of anesthesia will 
produce this state of contraction to 
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the same degree that spinal anes- 
thesia does. In general the relaxa- 
tion of the abdominal wall afforded 
the surgeon by spinal anesthesia is 
ideal and probably can 
equaled by any other means. In 
addition to these factors it is often 
desirable to have the patient awake 
so that his pharyngeal and laryngeal 
reflexes are active in case he should 
regurgitate during the operation. 
Unfortunately, spinal anesthesia 
cannot always be used for patients 
who have intestinal obstruction be- 
cause of their poor general condi- 
tion. A contraindication to spinal 
anesthesia may be considered to 
exist when a state of marked de- 
bility is present. Factors producing 
this debility may include anemia, 
hypotensive or shock states, marked 
dehydration, and acute toxemia. 
Any one of these conditions should 
be considered a relative contraindi- 
cation to spinal anesthesia. Un for- 
tunately, one or several are often 
present during acute intestinal ob- 
struction. Some authorities consider 
spinal anesthesia to be contraindi- 
cated in all cases of intestinal ob- 
struction because of the alleged 
danger of rupture of a devitalized 
portion of the bowel when the bowel 
is caused to contract by the spinal 
anesthesia. I have never seen this 


happen. 


Ether anesthesia.—It is generally 
accepted that ether is a relatively 
safe anesthetic agent for use in a 
wide variety of conditions. If ether 
anesthesia is well conducted, it is 
acceptable in many cases of intes- 
tinal obstruction. Induction and re- 
covery are slow, and if the patient 
has been vomiting, the chances of 
his vomiting during induction and 
recovery are fairly great, with the 
possibility of aspiration of vomitus. 
To obtain relaxation adequate for 
the operation contemplated, anes- 
thesia with ether may have to be 


| 
| 


NOVEMBER, 1950 


carried to a fairly deep plane. As a 
result the operation may be unneces- 
sarily shocking. The incidence of 
nausea and vomiting following ether 
anesthesia is notably high and may 
make maintenance of a proper fluid 
and electrolyte balance somewhat 
more difficult than usual. Nausea 
and vomiting also add to the pa- 
tient’s general discomfort. Whether 
or not ether is really responsible for 
the apparent increase in distention 
after anesthesia with this agent has 
not been proved conclusively, but in 
view of the fact that it has been 
condemned for this effect, the choice 
of ether for anesthesia in intestinal 
obstruction may be somewhat in- 
fluenced by this contention. 
Cyclopropane. — This agent has 
certain advantages when used for 
operations for intestinal obstruction. 
It is not an unpleasant gas to take, 
and induction and recovery are 
rapid. Because of the shorter in- 
duction and recovery time, aspira- 
tion of vomitus is less likely to 
occur. As with ether, adequate 
oxygenation with cyclopropane is 
easily provided. It is difficult to pro- 
duce adequate relaxation with cyclo- 
propane alone unless anesthesia is 
carried to a dangerously deep plane. 
The addition of ether to the cyclo- 
propane modifies this objection. Be- 
cause cyclopropane and ether are 
both explosive agents, the use of 
cautery and diathermy during op- 
eration is contraindicated. Cyclo- 
propane is probably used to best 
advantage when curare is adminis- 
tered as a supplementary relaxant. 
With this combination it is possible 
to obtain relaxation nearly equal to 
that obtained with spinal anesthesia, 
while at the same time anesthesia 
can be maintained in a light plane. 
With this combination respiration 
need not be greatly affected and 
can be easily aided if necessary. 
Blood pressure and circulation are 
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usually well maintained. Neither 
curare nor cyclopropane has any sig- 
nificant effect on the intestine. The 
marked contraction of the intestine 
seen when spinal anesthesia is used 
is not seen when cyclopropane and 
curare are used. It is my conten- 
tion that, if the use of spinal anes- 
thesia is precluded, cyclopropane 
with curare is the anesthetic agent 
of choice for operation for intestinal 
obstruction. 

Pentothal sodium. — Used alone, 
pentothal sodium has no place in 
anesthesia for operation for in- 
testinal obstruction. It is useful, 
however, when it is combined with 
other agents. Ag is well known, 
pentethal sodium has poor analgesic 
properties, and if massive doses of 
this drug are to be avoided, it should 
be combined with an agent possess- 
ing the ability to produce analgesia. 
With premedication with morphine 
or a similar drug, nitrous oxide 
with pentothal sodium affords good 
analgesia. By itself nitrous oxide is 
a weak anesthetic agent and is in- 
capable of producing surgical anes- 
thesia for more than a very short 
time without producing hypoxia. 
When pentothal sodium and nitrous 
oxide are used together, the hypno- 
tic effects of pentothal sodium plus 
the analgesic properties of nitrous 
oxide permit their use for many 
types of operations that would be 
highly impracticable, if not impos- 
sible, to accomplish with either agent 
alone. This combination is still in- 
capable of producing the relaxation 
necessary for most types of ab- 
dominal surgery. By the addition 
of curare adequate relaxation for 
abdominal surgery is easily obtained. 
This of pentothal sodium, 
nitrous oxide, and curare represents 
an excellent example of “balanced 
anesthesia,” as described by Lundy.* 


7. Lundy, J. S.: Clinical Anesthesia (Phila- 
delphia: W. B. Saunders Co., 1942) p. 559. 
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When this type of anesthesia is 
used, I prefer to think of the pen- 
tothal sodium as providing the basal 
anesthesia, which is deep enough to 
allow nitrous oxide to function eff- 
ciently and adequately and still per- 
mit adequate amounts of oxygen to 
be used. This means that relatively 
high concentrations of nitrous oxide 
must be used, that is, maximal flow 
meter settings of 60 to 70 per cent 
nitrous oxide and 40 to 30 per cent 
oxygen. With these settings the re- 
breathing bag occasionally should 
be emptied and refilled in order that 
adequate concentrations of oxygen 
may be assured the patient at all 
times. 

When curare is used with this 
combination, it can be used most 
efficiently when injected separately 
and not mixed with the pentothal 
sodium. To me it is inconceivable 
that all patients under any and all 
operative conditions require the 
same proportions of pentothal so- 
dium and curare, as must be as- 
sumed to be true when a mixture 
is used. The combination of pento- 
thal sodium, nitrous oxide, and 
curare can be used with relative 
safety in surgery for intestinal 
obstruction. Recovery is_ usually 
prompt but may be delayed. If 
vomiting or regurgitation should 
occur during light anesthesia, the 
danger of laryngospasm represents 
one of the real disadvantages of this 
method. 

Intratracheal intubation.—In any 
form of general anesthesia for in- 
testinal obstruction it is always de- 
sirable to have an intratracheal tube 
in place. This affords an excellent 
airway at all times and helps to 
maintain smooth anesthesia. A tube 
in place also helps to prevent aspira- 
tion of vomitus. However, if aspira- 
tion should octur, the presence of 
an intratrachéal tube facilitates suc- 
tioning of aspirated material. 
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Other methods. — Various com- 
binations of local and regional anes- 
thesia have been suggested, but, for 
the most part, they are not satis- 
factory alone and must often be 
supplemented with another type of 
anesthesia. When it is highly desir- 
able to use the smallest possible 
amount of general anesthesia, it 
may be advantageous to provide ab- 
dominal analgesia and relaxation by 
local or regional procedures, such 
as abdominal wall block or inter- 
costal or paravertebral blocks. After 
this is done, light general anesthesia 
of one form or another is often suf- 
ficient for the surgical procedure. 
This method probably has no great 
advantage except when the patient 
is very ill. 

In regard to premedication for 
patients about to undergo operation 
for intestinal obstruction, there are 
no specific rules to follow as dic- 
tated by the condition. Premedica- 
tion should be administered as usual 
with careful consideration being 
given to the age and general con- 
dition of the patient as well as to 
the type of anesthesia to be ad- 
ministered. 
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FLUID ADMINISTRATION FOR THE SURGICAL 
PATIENT 


A. R. Curreri, M.D.* 
Madison, Wis. 


The high level of success en- 
joyed by surgery today may be 
accredited in a large measure to 
the judicious use of parenteral 
fluids. Just as the discovery of an- 
tisepsis and anesthesia permitted 
the development of operative pro- 
cedures based on physiologic and 
pathologic principles, so has the in- 


troduction of parenteral fluids and ~ 


antibiotics not only broadened the 
surgical horizon but also reduced 
mortality and morbidity to a level 
never dreamed-of by surgeons of 
fifty years ago. 

Often the need for fluids may be 


acute and alarming, and their in-. 


telligent use may spell the differ- 
ence betweén successful recovery 
and death. Unfortunately, the im- 
proper administration of fluids, 
either qualitatively or quantita- 
tively, may be extremely detri- 
mental to the patient. Therefore, 
it is important that some simple but 
rational rules for the use of par- 
enteral fluids be established that will 
be applicable in most surgical cases. 

Undoubtedly, unusual  situa- 
tions will arise in which special 
studies and the administration of 
special solutions will be required 
because of a complex alteration in 
body chemistry. It is not within 
the scope of this brief presentation 
to cover such situations, nor 
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should it be the nurse’s responsi- 
bility or prerogative to cope with 
them. Furthermore, the inclusion 
of such unusual cases may confuse 
the picture. 

The importance of water for the 
preservation of life has been well 
demonstrated in animals. An ani- 
mal will survive even though prac- 
tically all of its carbohydrates and 
50 per cent of its proteins are dis- 
sipated. On the other hand, a 10 
per cent water loss markedly im- 
pairs body function, and a 20 per 
cent loss usually results in death. 

Approximately 70 per cent of 
the body weight is formed by 
water. Physiologically, this water 
is found either in the cells of the 
body or in the circulation. This 
division may be described as in- 
tracellular fluid and extracellular 
fluid. The intracellular fluid con- 
stitutes approximately 50 per cent 
of the body weight and the extra- 
cellular 20 per cent. A definite bal- 
ance of cellular and circulating 
fluid is continually maintained by 
their relative osmotic pressures. 
In the cells the osmotic pressure 
is maintained by the concentra- 
tion of potassium, and in the cir- 
culating fluid by the concentration 
of sodium. Thus the concentration 


‘of these two bases in their re- 


spective compartments determines 
the distribution of the body water. 

The need for water by healthy 
individuals» varies considerably, 
depending on its availability, the 
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atmospheric pressure, and exer- 
cise. However, normal body func- 
tion demands a constant level of 
water both in the cells and in the 
circulating blood. Therefore, in 
order to maintain this constant level 
when circumstances requiring 
more water arise, either the fluid 
intake must be increased by the 
individual, or the fluid excretion 
must be decreased by the body. 

The body obtains water in three 
ways: (1) from actual fluid intake, 
(2) from the water content of 
food, and (3) from water derived 
from the chemical breakdown of 
proteins, carbohydrates, and fats 
to simpler molecules. 

Water is also excreted in three 
ways. The least important is that 
lost through the stool, this loss 
rarely exceeding 100 cc. daily. The 
second method of water loss is 
through the kidney, where water 
carries out waste products in solu- 
tion as urine. The third route is 
by water vaporization through 
the skin and lungs (perspiration 
and respiration ). 

The loss of water through va- 
porization from the skin and lungs 
acts as a heat-dissipating mechan- 
ism, and under conditions of high 
temperatures or unusual exercise 
several liters may be lost daily in 
this manner. This vaporizing me- 
chanism has preferential rights for 
water, so to speak, over the kid- 
neys. This fact is regularly ob- 
served in hot weather when, 
despite adequate water intake, 
there may be little urinary output 
because of excessive perspiration. 
On the other hand, the kidneys 
are important in maintaining wa- 
ter balance. This is best illustrated 
when a large amount of water is 
available and a large volume of 
urinary output results. Since 
waste products are diluted in this 
large volume of water, the spe- 
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cific gravity of the urine is low. 
If water is scarce, the urine vol- 
ume is small and the specific grav- 
ity high because the amount of 
waste products remains the same. 
Therefore, in a normal person a — 
small volume of urine with a high 
specific gravity indicates insuff- 
cient water intake. 

A person who is capable of tak- 
ing fluids orally rarely presents 
a problem with respect to water 
balance, since the water content 
of foods and water taken to 
quench thirst supply the normal 
body requirements. However. un- 
der certain abnormal conditions © 
and after operations it becomes 
necessary to provide fluids paren- 
terally. 


TABLE 1.—Dat_ty WATER REQUIREMENTS 
OF THE SURGICAL PATIENT 
Uncomplicated cases 
Water for vaporization 


50 ce. 


2,550 cc. 
Complicated cases—fever, hyperthy- 
roidism, shock, vomiting, diarrhea 
Water for vaporization or 
Water for urine......... 1,000-1,000 cc. 


3,000-5,000 cc. 


Investigators have demonstrat- 
ed that under average environ- 
mental conditions the body dissi- 
pates between 1,000 and 1,500 cc. 
water daily through the heat- 
regulating system (skin and 
lungs). Under extreme conditions, 
such as in fever and hyperthyroid- 
ism, an additional loss of 2,000 cc. 

may be encountered. , 

The amount of urinary e: 
tion is determined by the volume 
required to keep waste products 
in solution. Normally, Aapproxi- 
mately 35 Gm. of waste products 
is excreted daily. The volume of 
water required to maintain this 
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TABLE 2.—FLUID, ELECTROLYTE, AND CALORIC REQUIREMENTS 


NACL IN| GLUCOSE IN 
or VOLUME IN cc.} GM. GM. CALORIES 
5% glucose in normal saline 1,000 9 50 200 
5% glucose in distilled water 1,500 0 75 300 
ToTaL 2,500 9 125 500 
_ Additional 1,000 cc. 5% glucose 
in water will provide 3,500 9 175 700 


quantity of waste product at a 
specific gravity of 1.015 is between 
850 and 1,000 cc. Thus ideally the 
daily output of urine should be 
at least 850 cc., and the daily need 
in an uncomplicated situation 
should be between 2,000 and 2,500 
cc. fluid. This amount should pro- 
vide 1,000 cc. for urinary output 
and 1,500 cc. for loss by vaporiza- 
tion. 

This knowledge has practical 
application preoperatively and 
postoperatively. For example, if 
any patient has a urinary output 


below 700 cc. with a high specific: 


gravity, he is obviously in need of 
more fluid. Also, if 2,500 cc. fluid 
administered postoperatively re- 
sults in a low urinary output, this 
low excretion may be attributed 
to either abnormal loss or abnor- 
mal retention. Abnormal losses 
may be due to increased activity 
of the heat-dissipating mechan- 
ism, large losses. from the gastro- 
intestinal tract, multiple fistulas, 
or hemorrhage. Abnormal retention 
of fluid may be due to excessive 
saline, reduced body proteins, or 
cardiac and renal failure. In any 
event, in the presence of an in- 
creased loss the deficit must be met, 
and at times an additional 2,000 to 
3,000 cc. will be required. 

After the total volume Of water 
has been determined, one must 
then consider what kind of fluid 
should be given. In uncomplicated 


cases, when’ parenteral fluid ad- 
ministration is required for only 
a day or two, the addition of elec- 
trolytes and carbohydrates should 
be sufficient. 

The average daily loss of salt 
from the body is between 3 and 5 
Gm. Obviously, 1 L. normal or iso- 
tonic saline solution yielding 9 
Gm. salt is more than ample to 
meet the daily requirements. Ac- 
tually, as little as 500 cc. will meet 
the daily needs. 

The question may be asked if 
any harm can result from the ad- 
ministration of large amounts of 
saline. If 2.5 L. normal saline solu- 
tion were administered, the pa- 
tient would receive 22 Gm. salt. 
Since only 3 to 5 Gm. is necessary, 
approximately 18 Gm. will be ex- 
creted from the kidneys. The nor- 
mal kidney has no trouble per- 
forming this task, but a diseased 
kidney may have difficulty. Edema 
attends the retention of sodium, 
and with edema healing is poor. 
Even when kidney function is 
normal, the excretion of 18 Gm. 
salt requires sufficient water to 
keep it in solution. Thus in admin- 
istering 2.5 L. normal saline solu- 
tion one defeats one’s purpose, for 
both water and salt are lost to the 
body. In the presence of a poor 
cardiac reserve or low body pro- 
teins, sodium is also retained by 
the body and gives rise to the 
tissue changes described previous- 
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ly. Coller and his associates 
showed that during an operation 
sodium is retained even though 
fluids are lost from the body. For 
this reason they advised against 
giving saline solution during the 
operative procedure. It must be 
apparent from our discussion that 
unless unusual conditions are 
present the administration of sa- 
line solution should be limited to 
500 to 1,000 cc. daily. 

If % to 1 L. saline solution 
meets the daily requirement in the 
uncomplicated case, what should 
constitute the remainder of the 
fluids for parenteral administra- 
tion? Since the production of 
energy is most essential, the body 
will produce it at the expense of 
other functions to the detriment 
of tissues. Ordinarily, energy is 
derived from the oxidation of car- 
bohydrates and fats. When these 
agents are lacking, the body turns 
to the protein in the organs and 
muscles and converts it into glu- 
cose and urea. This is best illus- 
trated in starvation when, after 
the dissipation of fat and carbo- 
hydrates, wasting of tissues and 
muscles becomes apparent be- 
cause body proteins are being 
utilized for energy. Therefore 
glucose should be administered to 
supply the ingredients needed for 
energy production and to spare 


proteins that are needed for func- 


tion and tissue repair. 

Inasmuch as each gram of glu- 
cose yields 4 calories, 1 L. of 5 
per cent glucose solution will pro- 
vide 200 calories. On the basis of 
our previous computation of daily 
water needs, 1 L. is ample for salt 
requirements, leaving 1,500 cc. 
for other uses. If this 1,500 cc. 


were administered as 5 per cent » 


glucose solution, the patient would 
receive 300 calories. Under basal 
conditions approximately 800 
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calories is required, and for this 
reason 1,500 cc. of 5 per cent glu- 
cose solution would be _ insuff- 
cient. The additional requirement 
may be met partially by convert- 
ing the 1,000 cc. of normal saline 
solution into 1,000 cc. of 5 per cent 
glucose in normal saline solution, 
so that this liter will yield 50 Gm. 
glucose as well as 9 Gm. salt. If 
the patient is given 2,500 cc. fluid 
in this manner, he will be provid- 
ed with 9 Gm. salt and 125 Gm. 
glucose, or 600 calories. Admitted- 
ly, this is somewhat less than the 
basal caloric requirement. There- 
fore in order to meet the caloric 
requirement either 3,500 cc. of 5 
per cent glucose solution or 1,000 
cc. of 10 per cent glucose solution 
must be given. 

In summary, sufficient fluids, 
electrolytes, and a good percent- 
age of the caloric requirement may 
be offered the average patient if 
1,000 cc. of 5. per cent glucose in 
normal saline solution and from 
1,500 to 2,500 cc. of 5 per cent glu- 
cose in distilled water are given 
parenterally. 

Ten per cent glucose solution 
has not been so popular as 5 per 
cent solution because on rapid ad- 
ministration a considerable per- 
centage is excreted through the 
kidneys and also because of occa- 
sional venous irritation and an in- 
creased incidence of thrombophle- 
bitis. However, these objections 
will be obviated if the 10 per cent 
solution is given slowly. Studies 
with the use of 10 per cent invert 
sugar solution show that it may 
be given very rapidly with prac- 
tically no loss through the kid- 
neys. In addition invert sugar is 
apparently utilized at least as well 
as glucose. In the future we may 
find greater use for this agent. 

In certain diseased or compli- 
cated conditions there may be an 
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TABLE 3.—CONCENTRATION OF SODIUM CHLORIDE IN VARIOUS FLUIDS 


Stomach—acid loss 


Bile—base loss 


Jejunum—acid 
and base 
loss 


Ileum— 
— base loss 


Colon—base 
loss 


AVERAGE NACL 


CONCENTRATION 

G./L. 
Vomitus 3.3 
Wangensteen suction 5.7 
Hepatic bile 5.1 
Intestinal fistula 5.2 
Diarrhea 4.3 
Physiologic saline (isotonic) 8.5 
Ringer’s solution 7.0 


abnormal loss of body fluids. This 
is particularly true in intestinal 
obstruction, large draining sinus- 
es, postoperative thyrotoxicosis, 
shock, and diarrhea. In these con- 
ditions the fluid, electrolytes, and 
proteins lost must be replaced. 
Ordinarily, when electrolytes are 
needed, administration of normal 
saline solution will effectively 
combat the deficiency. Since so- 
dium chloride contains both base 
ion (sodium) and the acid ion 
(chloride), a deficiency of either 
one will be corrected, and the un- 
desirable ion discarded by the 
body. In other words, isotonic sa- 
line solution will combat alkalosis 
—a condition in which there is a 
deficiency of acid ion—or acidosis 
if there is a deficiency of base ion. 
In certain conditions attended by 
prolonged fluid loss, excessive loss 
of potassium may be noted. In 
such unusual conditions special 
fluids should be given under the 
direction of the physician. 

The amount of sodium chloride 
required by a patient with exces- 
sive losses is determined in two 
ways. The first is by volume-for- 
volume replacement, and the sec- 
ond is by the physiologic response 


of the patient to test doses of 
parenteral fluids. In volume-for- 
volume replacement one simply 
replaces the fluid lost through 
continuous suction or drainage 
from a wound. In addition to his 
normal daily requirements the pa- 
tient is given fluids in amounts 
equal to those lost. In the presence 
of gastroduodenal suction one 
must be extremely careful to re- 
place only the amount of fluid ex- 
creted by the body. One should 
not include what the patient 
drinks. Often a nurse’s record 
shows anywhere from 2,000 to 
4,000 cc. fluid lost through nega- 
tive suction. Rarely does a patient 
lose more than 1,000 cc. through 
continuous suction.. The remain- 
der represents what the patient 
drank and came through the suc- 
tion tubing. In determining the 
amount of fluid lost daily through 
continuous’ suction, the nurse 
should subtract the amount drunk 
from the amount contained in the 
suction bottle. 

The average base and chloride 
concentration of the various 
sources of fluid lost in the gastro- 
intestinal tract has been deter- 
mined. In all instances the elec- 
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trolyte concentration is less than 
that of normal saline solution, and 
therefore replacement with normal 
saline solution will more than ade- 
quately compensate for the loss, 
as shown in table 3. 

The physiologic response of pa- 
tients to the administration of 
electrolytes is resorted to when 
the loss cannot be determined. 
The patrent frequently has been 
vomiting for many days, and it is 
practically impossible to learn 
from his history the amount lost. 
He should be given 1,500 cc. nor- 
mal saline solution, and his clin- 
ical response observed with re- 
spect to alertness, normal breath- 
ing, and pulse. If there is no im- 
provement, another 500 cc. may 
be given. As a rule, however, no 
more than 2,000 cc. saline solution 
should be given in the first 
twenty-four hours unless special 
studies are undertaken. 

In cases of long standing starv- 
ation, large open wounds, diar- 
rhea, fistulas, or long standing in- 
fections, it becomes necessary to 
supply not only water, electro- 
lytes, and carbohydrates but also 
proteins and vitamins. In these 
conditions the protein reserves 
are depleted. From the standpoint 
of surgery it is important to main- 
tain a normal protein level for 
three reasons. First, the body is 
continually destroying and ex- 
creting tissue protein. Second, 
proteins for the regeneration of 
tissues are only derived from en- 
dogenous or exogenous sources. 
Third, hypoproteinemia causes 
wound edema, vitamin C defi- 


ciency, and fibroblastic inactivity 
and therefore a high incidence of 
wound breakdown, or dehiscence. 

Excessive protein loss can oc- 
cur without a reduction in the 
blood protein level, because the 
concentration of protein in the tis- 


J. Am. A. Nurse ANESTHETISTS 


sues is thirty times greater than 
the concentration in the blood. 
Therefore for a decrease of 1 Gm. 
of protein to be detected in the 
blood, there must be a concomi- 
tant loss of 30 Gm. in the tissue. 
Consequently, an appreciable pro- 
tein loss may occur without being 
reflected in the blood picture. 
Proteins per se cannot be ad- 


‘ministered parenterally because 


they are antigenic. Because anti- 
gens produce a sensitivity in the 
host, a marked reaction may fol- 
low a second dose of proteins. 
However, proteins broken down 
into amino acids or some of the 
smaller polypeptides are not anti- 
genic and may be given parenter- 
ally without danger of an allergic 
reaction. Another important fact 
is that the human body does not 
use or require all of the known 
amino acids. Approximately one 
half of the known amino acids are 
used by the body, and some play a 
greater role in tissue formation 
than others. It is therefore im- 
portant to know the quality and 
quantity of amino acids and from 
what protein they are derived. 
Commercial firms have recently 
made available amino acids pro- 
duced either from milk or from 
fibrin. No more than 25 per cent 
utilization can be demonstrated 
when amino acids derived from 
milk are given intravenously. Bet- 


ter utilization is presumably ob- 


tained from the administration of 
amino acids derived from fibrin. 
If amino acids are given in the 
morning, no more than 10 to 15 
per cent is utilized. The remainder 
is broken down into carbohydrates 
and urea. The reason for this pecu- 
liar behavior is that by morning 
the body has burned all available 
carbohydrates or glycogen for 
energy. Therefore, if amino acids 
are given in the morning prior to 
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TABLE 4.—-FLuUID, ELECTROLYTE, CALORIC, AND PROTEIN NEEDS 


VoLuME | NACL |GLUCOSE PROTEINS 

SOLUTION IN CC. IN GM.| IN GM. | CALORIES | IN GoM. 
5% glucose in normal saline 1,000 9 50 200 0 
5% glucose in distilled water 1,500 0 75 300 0 
5% glucose in 5% amino acids 1,000 0 50 200 50 
Tora| 3,500 | 9 | 175 | 700 50 


glucose administration, the body 
will convert. the amino acids into 
carbohydrates and urea for energy 
production. For this reason it is 
imperative to provide’ glucose 
prior to the administration of 
amino acids. In our clinic a patient 
is given at least 1,000 to 1,500 cc. 
glucose before amino acids are 
given. When this is done, the 
utilization of amino acids is im- 
proved 10 to 15 to 25 per cent. We 
cannot explain why the other 75 
per cent is not utilized. A 1,000 
cc. solution contains 50 Gm. of 
amino acids, and since 25 per cent 
ot this is utilized, it is assumed 
that the patient receives 12.5 Gm. 
This amount only partially satis- 
fies the amino acid requirement, 
since from 35 to 50 Gm. is needed 
to maintain nitrogen balance. Ad- 
mittedly, 12.5 Gm. of amino acids 
is better than none. Therefore, if 
the patient needs protein, it would 
appear advisable to give 3,500 cc. 
fluid daily, consisting of 1,000 cc. 
5 per cent glucose in normal saline 
solution, 1,500 cc. glucose in dis- 
tilled water, and 1,000 cc. 5 per 
cent amino acids in 5 per cent glu- 
cose solution. This volume will 
yield 9 Gm. sodium chloride, 262 
Gm. glucose, or 850 calories, and 
12.5 Gm. utilizable amino acids. 
Blood plasma is unquestionably 
the best source of fluid for replace- 
ment, for it provides both electro- 
lytes and proteins. In addition it 
has a distinct advantage over other 


fluids in that its albumin does not 
cross the semipermeable membrane, 
and therefore it is ideal for use in 
preventing or combating shock. 
Disadvantages are the high cost and 
the occasional occurrence of virus 
jaundice. The latter is at present 
apparently under control. The ex- 
pense is considerable for each pint 
of blood is approximately one half 
plasma. Therefore, since plasma is 
6 to 7 per cent protein, 1 L. would 
contain 70 Gm., and one transfusion 
would provide 4 L., or 17 Gm. 
protein. 

The administration of whole 
blood is ideal when blood lost is 
to be replaced. When the loss of 
large volumes of blood is antici- 
pated during an operation, ad- 
ministration of blood should be 
started early, and the rate of ad- 
ministration determined by the 
blood loss. One should not wait 
for signs of shock as a warning to 
start a blood infusion, for often 
by that time the state of shock is 
irreversible, and no amount of 
blood will restore the patient’s con- 
dition to normal. 

Vitamins are our next consid- 
eration. Representatives of drug 
companies have eulogized vita- 
mins to a point where one won- 
ders how anyone can survive a 
surgical procedure without these 
magic agents. Actually, most indi- 
viduals undergoing emergency or 
elective operations have a reserve 
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GERIATRIC ANESTHESIA 


Shirley M. Gillette, R.N. 
Rochester, N. Y. 


Until recently geriatrics was neg- 
lected by both physicians and lay 
persons. There was the feeling that 
the aged were just unavoidable nuis- 
ances. The increase in the average 
life expectancy from 50 years in 
1900 to 66 years at the present time 
has resulted in an increase in the 
amount of surgical treatment given 
persons of advanced age. With the 
use of new and improved surgical 
technics and new anesthetic agents 
and technics, the outlook for the 
aged patient needing a surgical op- 
eration has been considerably im- 
proved. 

In this article some of the im- 
portant aspects of anesthesia for the 
aged and some of the findings in a 
series of cases of aged patients 
studied at the Strong Memorial Hos- 
pital during 1949 will be reviewed. 


EVALUATION OF PATIENT’S 
CONDITION 


Although patients 70 years of age 
and over are prone to have medical 
complications (cardiovascular, pul- 
monary, or renal), these complica- 
tions in many cases are not suff- 
cient to contraindicate surgery. It 
is well known that some patients are 
in better physical and mental condi- 
tion at 60 than others are at 40. It 
has been said that “A man is only 
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1. Alcock, H. B.: Anesthesia in aged patients. 
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2. Jobson, P. L.: Risks associated with 
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- as old as his tissues.”* Therefore it 


might be preferable to measure old 
age and evaluate the degree of 
senescent change not by years but 
by competency, i.e., the amount of 
work a person is able to do. 


Senescent changes in aged pa- 
tients must be taken into considera- 
tion if an operation is contemplated. 
Basically, there are wasting of 
tissues and dehydration, which alter 
the function of the organs and the 
metabolism of the body as a whole.’ 
Himwich and Etsten* stated that the 
metabolic depression consists of a 
decreased oxygen uptake by the 
cerebral tissues, the higher centers 
being affected before the lower 
centers. This condition of lowered 
metabolism with respect to sub- 
physiologic oxygenation, or anoxia, 
is especially important to the anes- 
thetist. 


In old persons reduction of the 
circulating blood volume, diminution 
of oxygenation of the blood, and 
disturbances in metabolism as a re- 
sult of anesthesia and surgery are 
not well tolerated. Many of these 
patients with varying degrees of 
debility have considerably lowered 
resistance to infection, are prone to 
severe surgical shock, and usually 
have decreased powers of repair, 
and cardiac and respiratory degen- 
eration. 


3. Baird, J. W.: Geriatrics and anesthesia. 
Anesthesiology 4:17-24, Mar. 1943 

4. Etsten, B., and Himwich, H. E.: Signs 
and stages during sodium pentothal anesthesia. 
Anesthesiology 7:536-547, Sept. 1946. 
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Sound preoperative diagnosis and 
evaluation of the physical status of 
the patient are of primary impor- 
tance. Roentgenographic and elec- 
trocardiographic studies are essen- 
tial. Complete urinalysis to deter- 
mine kidney function is important 
in assessing the operative risk as 
well as in choosing the anesthetic 
agent. Evaluation of liver function 
is also of special concern since 
atrophy is usually present and func- 
tion impaired, not particularly as a 
result of disease but of low glucose 
and protein intake in later years. 
When nonvolatile agents are used, 
the ability of the liver to detoxicate 
them must be assessed, and drugs 
that favor liver necrosis should be 
avoided when possible. 

By physical examination and lab- 
oratory tests the cardiac reserve and 
the degree of degenerative disease 
present should be determined. Le- 
vine’ in 1946 reported that in a 
group of 494 patients undergoing 
major operations, 414 had organic 
heart disease. The total mortality 
rate of this group was 12.1 per cent. 
The unexpected mortality rate (all 
cases in which it seemed that, had 
no operation been performed, the 
patient would not have died) was 
6.3 per cent. Of the 347 patients 
over 70 years of age who were anes- 
thetized at Strong Memorial Hos- 
pital during 1949, 51 per cent, or 
180 patients, had diagnoses of car- 
diac disease. The mortality rate in 
this group was 2.3 per cent. How- 
ever, the functional capacity of the 
diseased organ rather than the dis- 
ease itself is the major considera- 
tion.® Hypertension without serious 
cardiac complications does not add 
mich to the hazard of an operation. 
The development of drugs for rapid 


5. Levine, cited by Movitz, David, and Curtis, 
a eee! Splenectomy for patients past sixty. 
J. Gerentology 1:303-311, 1946. 
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digitalization has eliminated many 
of the problems of patients with 
cardiac disease. Quinidine has been 
used successfully in treating ar- 
rhythmias, chronic auricular fibrilla- 
tion in the presence of coronary 
sclerosis, and hypertension.? 

Generally speaking, there are two 
main types of cardiac disease seen 
in old patients. The first includes 
mechanical impairment the 
cardiac muscle or conducting me- 
chanism, murmurs, and irregulari- 
ties. The second stems from in- 
creased venous pressures of cardiac 
origin. 

The first type does not present 
too much of a problem to the anes- 
thetist, but it is important to main- 
tain the rate and quality of coronary 
blood flow with as little change as 
possible. The dangers here are 
coronary thrombosis and _ direct 
damage to the cardiac muscle. In 
a young heart a moderate degree of 
cyanosis may cause a fourfold in- 
crease in coronary blood flow, 
whereas in an aged heart this in- 
crease may not be possible, and a 
little oxygen lack may cause severe 
myocardial anoxia. 

In the second group there are 
several dangers. The condition of 
the cardiac muscle is such that a 
venous pressure higher than normal 
is required to elongate its fibers for 
each beat. Also, the increased venous 
pressure causes exudation of fluid 
into the alveoli; the results are a 
reduction in oxygen absorption and 
dilatation of the vessels, which 
occludes some alveoli and thereby 
reduces vital capacity. Ascites may 
also accompany this type of cardiac 
disease, and the resulting increased 
intra-abdominal pressure further re- 
duces vital capacity and hinders 
respiratory movements.” In a pa- 


7. Weisman, S. A.: Quinidine in geriatrics. 
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tient with this condition, besides the 
obvious dangers of anoxia, resist- 
ance to inspiration will easily cause 
pulmonary edema. 

Anesthetic agents in themselves 
do little harm to these patients, but 
mismanagement during anesthesia 
and the immediate postoperative 
period can do much damage. 

In elderly patients the thoracic 
cage tends to be fixed, and they de- 
pend on the abdominal muscles and 
the diaphragm for respiration. This 
results in lowered respiratory ex- 
change and predisposes to postop- 
erative pulmonary complications. 
Senile emphysema is a common con- 
dition, and although the patient is 
probably well accommodated, this 
condition should not be overlooked 
by the anesthetist. 

Other pathologic changes common 
to old age include those due to 
deficiencies in protein and vitamin 
intake. The protein intake is usually 
low as a result of disease, lack of 
interest in eating, or poverty, but 
the active signs of protein deficiency 
are not usually present as a normal 
blood level is maintained at the ex- 
pense of the tissue proteins. Often 
a dangerously low protein reserve 
will be masked by an apparently 
normal blood protein level in old 
people. Anemia is also common. 


should not be overlooked in the pre- 
operative evaluation. Tactful han- 
dling on the part of the anesthetist 
pays great dividends. 


PREOPERATIVE MEDICATION 


The tolerance to drugs, including 
anesthetic agents, and shock closely 
parallels the lowering of the basal 
metabolic rate as age progresses. In 
planning preoperative medication 
and in determining dosage, the gen- 
eral condition of the patient, type 
of operation proposed, the particular 


The mental state of the patient . 
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surgeon, and the type of anesthesia 
must be considered. The effects of 
the sedative drugs are exaggerated 
in old people. Dosage should be re- 
duced proportionately—and then a 
little more. The apparent body vol- 
ume is often deceptive: A big man 
who has lost weight through aging 
often still appears big although he 
has a relatively small amount of 
functioning soft tissue on a large 
but. inactive skeleton. It should be | 
remembered that the rate of detoxi- 
cation of many of these drugs is 
slowed owing to the lowered meta- 
bolic rate and the presence of liver 
and kidney disfunction. Seemingly 
proper doses frequently depress 
respiration for long periods, at times 
enough to interfere with the admin- 
istration of the anesthetic, and in 
many instances predispose to post- 
operative complications. Although 
morphine is still a common choice 
for premedication in conjunction 
with atropine or scopolamine, some 
anesthetists do not give any opiates 
to patients over 70 years of age.® 
Demerol is a useful substitute for 
opiates as it is not so depressing to 
respiration and is well tolerated. The 
value of atropine as an inhibitor of 
secretions depends a great deal upon 
the length of time between premedi- 
cation and the beginning of the anes- 
thesia. If too little time is allowed, 
atropine only tends to thicken mucus 
that has formed, which defeats one 
of the purposes for which it is given. 
This is especially true when ether is 
used. The premedication should 
be given approximately sixty to 
seventy-five minutes prior to anes- 
thesia. When spinal or local anes- 
thesia is to be used, most authorities 
contend that the administration of 
barbiturates is indicated because of 
their prophylactic action in combat- 
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ing the toxic effects of the anesthetic 
agents, but here again the dosage 
should be reduced. In general, it 
might be said that the least amount 
of medication that can be expected 
to attain the desired results is the 
correct dosage. 


CHOICE OF ANESTHETIC AGENTS 


The choice of anesthetic agent and 
the method of administration is 
naturally of great importance. Ether 
has been a satisfactory agent in the 
past and is still widely used. It has 
been found that anesthesia may be 
produced by smaller amounts of 
ether in relation to body weight than 
of any other anesthetic agent. Since 
the introduction of cyclopropane the 
usefulness of ether for the elderly 
patient is believed by some to be 
steadily decreasing.” However, the 
fact that cyclopropane increases the 
incidence of cardiac arrhythmias 
should be taken into consideration 
when the preoperative evaluation of 
the patient is made.'® Cyclopropane 
anesthesia has the advantages of 
rapid and smooth induction and 
prompt recovery. However, when 
nitrous oxide or ethylene is used as 
the induction agent, a rapid induc- 
tion that is not unpleasant to the 
patient is also possible. Cyclopro- 
pane is reported to be nonirritating 
to the respiratory tract. It was 
also reported by Beecher?! that, al- 
though ether is: undoubtedly irritat- 
ing to the mucous membranes, it 
presents a problem only during in- 
duction, and that ts of no great im- 
portance. \WWith the use of ether. it 
is possible to use 20 per cent more 
oxygen than with the use of cyclo- 
propane to produce a level of anes- 
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thesia necessary for an operative 
procedure that is particularly stimu- 
lating. This fact coupled with the 
possibility that cyclopropane may 
interfere with the oxygen uptake by 
the cells makes ether as satisfactory 
as if not more satisfactory than 
cyclopropane.'* The administration 
of cyclopropane to the digitalized 
patient is not recommended because 
digitalis increases the irritability of 
the cardiac muscle.* Turville and 
Dripps!* found the incidence of 
postoperative psychosis in elderly 
people was greater after the use of 
cyclopropane than after the use of 
any other agent. 

The intravenous administration 
of pentothal sodium has been used 
successfully for operations of short 
duration and also in conjunction 
with local, regional block, and spinal 
anesthesia. Because the metabolic 
rate of an old patient is lowered, the 
amount of pentothal sodium neces- 
sary 1s greatly reduced. However, 
if the whole burden of anesthesia is 
placed on pentothal sodium, such 
toxic effects as circulatory and res- 
piratory depression must be antici- 
pated. Such depression, coupled 
with the prolonged recovery period 
that attends the administration of 
large doses of barbiturates, is to be 
avoided for patients of any age, but 
especially for old people. It should 
also be remembered that the margin 
of safety decreases with each frac- 
tional dose administered.44 Curare 
is helpful in providing adequate re- 
laxation with the use of a minimal 
amount of anesthetic agents. In 
combination with pentothal sodium 
the action of curare is more pro- 
found than in combination with the 
gases. 

Regional nerve block and local in- 

12. Watts, E. H.: Anesthesia in the aged. 
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filtration anesthesia, alone or in com- 
bination with other agents, have a 


definite place in geriatric anesthesia. 


The level of anesthesia necessary 
for the proposed operation should 
be a factor in evaluating the safety 
of spinal anesthesia. The seriousness 
of the complications that may occur 
is in direct proportion to the amount 
of autonomic and somatic nerve 
paralysis produced.’* Thirty-three 
per cent of 448 patients having 
spinal anesthesia had hypotension 
from 60 to 70 mm. Hg in a series 
reported by Turville and Dripps'% 
in contrast with 12 per cent who 
had a similar decrease in blood pres- 
sure under general anesthesia. Such 
complications as a decrease in blood 
pressure and respiratory depression 
are not easily remedied in patients 
whose compensatory mechanisms 
have undergone some degeneration. 
Spinal anesthesia for perineal and 
low abdominal operations appears to 
be well tolerated. Psychologically, 
elderly persons are good candidates 
for either spinal or local anesthesia, 
but there is some evidence that the 
incidence of reactions to local agents 
is higher, with more local irritation 
and retardation of healing proc- 


MANAGEMENT OF ANESTHESIA 


Administration of the agent 
selected and management of the 
anesthesia are actually more impor- 
tant than the choice of agent. Respi- 
ratory obstruction must be avoided 
because of the resultant decrease in 
oxygen tension and increase in blood 
pressure, carbon dioxide retention, 
and release of adrenalin. A great 
number of these patients are par- 
tially or completely edentulous, and 
the response to the stimulation of 
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inserting. an oral airway is not 
usually so great as it is in younger 
persons. Intratracheal intubation is 
also more easily facilitated and pro- 
vides peace of mind for the anes- 
thetist, since the patient then has the 


_ best possible airway. 


The comfort of the patient should 
be borne in mind by the anesthetist. 
The skin of an elderly: patient is 
prone to break down even after 
short periods of continuous pres- 
sure in one area. Stirrups partic- 
ularly must be well padded. Because 
of the inability of the aged patient’s 
heart to adjust to sudden changes in 
blood volume, great. care must be 
exercised when the patient’s position 
is changed in such procedures as 
abdominoperineal resection. 

“Blood and oxygen are two of the 
most valuable tools which the anes- 
thetist has to support the aged pa- 
tient through the ordeal of surgical 
treatment.” The prompt and judi- 
cious replacement of blood and fluid 
lost and the use of oxygen are 1m- 
portant preoperatively and postoper- 
atively as well as during the pro- 
cedure. Some anesthetists contend 
that oxygen should be given the first 
postoperative day especially to pa- 
tients with cardiac disease who are 
in potential danger. The dangers of 
overhydration of the elderly patient 
as well as of dehydration should be 
emphasized. Too much fluid, too 
rapidly administered, is likely to 
cause cardiac failure and pulmonary 
edema.!® Arteriosclerosis apparent- 
ly reduces the reactivity of the cir- 
culatory system to sudden volume 
changes, and, as for all patients, it 
is recommended that whole blood be 
replaced as it is lost. 


POSTOPERATIVE COMPLICATIONS 


The judicious use of drugs and 
the observation of vital signs in 
15. Martin, J. D., Jr.: Surgical risks in the 


elderly patient. 3:296-300, 1948. 
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the immediate postoperative period 
play a big part in the successful 
management of these patients. 
Elderly patients are often disori- 
ented and sometimes difficult to 
manage, but care must be exercised 
in the amount of medication given 
postoperatively. The interval be- 
tween doses should also be carefully 
gaged. Because of their slowed up 
reactions, any residual depression 
from the anesthesia may be pro- 
longed or even increased by the ad- 
ministration of too much medica- 
tion too soon. _.. 

Postoperative complications inci- 
dent to anesthesia and the operation 
are usually cardiac or respiratory in 
nature. Cardiac~failure with pul- 
monary, edema may be precipitated 
by myocardial anoxia. Pulmonary 
edema is often related to the exces- 
sive postoperative acmunistration of 


fluids.1® In the 347 cases of aged — 


patients studied at Strong Memorial 
Hospital, there were seven major 
pulmonary complications, or an in- 
cidence of 2.0 per cent. The total 
incidence of postoperative compli- 
cations was 3.4 per cent. There was 
one reported case of uremia follow- 
ing an hour procedure for resection 
of the sigmoid. The patient recov- 
ered and was discharged from the 
hospital. Two cases of myocardial 
infarction were reported, both pa- 
tients having had diagnoses of myo- 
cardial disease prior to operation. 
All but one of the seven pulmonary 
complications followed procedures 
of more than two hours. One op- 
eration was an esophagectomy last- 
ing five hours and thirty minutes. 
This patient had congestive heart 
failure and had had auricular fibril- 
lation prior to operation. A develop- 
ing atelectasis was _ successfully 
combated, and the patient recovered. 


16. Lundy, J. S.: Anesthesia and supportive 
therapy for operations on elderly patients with 
special reference to reduction of operative risk. 
reriatrics 3:361-363, 1948. 
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According to many authorities, the 
incidené® of postoperative compli- 
cations is directly related to the 
length of the operative procedure. 

Turville and Dripps!* reported 
the greatest incidence of complica- 
tions with spinal anesthesia and the 
lowest with pentothal sodium. How- 
ever, a greater number of minor 
operations were done under pento- 
thal sodium anesthesia, and the in- 
cidence of complications would be 
expected to be less. In over 50 per 
cent of their total cases spinal anes- 
thesia was used. 

An analysis of the series at Strong 
Memorial Hospital showed that the 
genitourinary service reported no 
complications and no deaths in a 
total of 129 patients. In 41 per cent 
of these cases spinal anesthesia was 
used, in 25 per cent pentothal sodium 
and nitrous oxide and oxygen, in 17 
per cent ether, and in the remainder 
miscellaneous combinations. Of the 
52 orthopedic cases, ether was used 
in 63 per cent, pentothal sodium 
in 18 per cent, local anesthesia in 10 
per cent, and combinations of local 
anesthesia, pentothal sodium, and 
ether in the rest. On this service 
the mortality rate was 1.9 per cent. 
General surgery, as would be ex- 
pected, had a higher mortality rate 
and a higher incidence of postop- 
erative complications than any of 
the other services. The mortality 
rate was 5.4 per cent, and 7 per cent 
of the 128 patients had postopera- 
tive complications. The gynecologic 
service with a total of 38 cases re- 
ported no deaths and no complica- 
tions. 

Nineteen different combinations 
of agents were used in this series: 
37 per cent of the patients received 
Vinethene and ether; 18.4 per cent 
spinal anesthesia; 16.1 per cent pen- 
tothal sodium with nitrous oxide- 
oxygen; 6.6 per cent pentothal 

13. Turville, C. S., and Dripps, R. D.: Loc. 
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sodium induction followed by 
nitrous oxide-oxygen and ether ; and 
4.9 per cent local anesthesia. These 
five groups account for the major 
types of anesthesia and combinations 
of agents used for patients of ad- 
vanced age. Since these patients are 
already past the average life ex- 
pectancy, the operation, general con- 
dition of the patient, and duration 
of the operation, as well as the anes- 
thesia, must be considered as con- 
tributory factors in the incidence 
of postoperative complications and 
deaths. 


SUM MARY 


A series of 347 cases of patients 
past 70 years of age who received 
anesthesia during 1949 at the Strong 
Memorial Hospital has been re- 
viewed. 

With a proper choice of anesthe- 
tic agents and methods, and with 
the recognition of complications be- 
fore anesthesia is begun and the 
institution of measures to deal with 
these complications should they be- 
come exaggerated, the risk of anes- 
thesia for the aged patient is not 
great enough to contraindicate al- 
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most any operation. However, the 
limitations of the various drugs 
must be taken into consideration m 
the selection of the agents to be used 
for each specific case. Because these 
patients are already past the age of 
average life expectancy and to vary- 
ing degrees have degenerative dis- 
ease, the postoperative complications 
are probably more related to the 
effects of age and of preoperative 
pathologic conditions than to the 
anesthesia and surgical treatment. 
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MECHANISMS PRECIPITATING TERMINAL CARDIO- 
VASCULAR FAILURE IN THORACIC SURGERY 
With Case Report 


Barbara Van Arnam, R.N. 
New Brunswick, N. J. 


The thorax is essentially a cham- 
ber for the protection of the “moy- 
ing parts” of the two most vital 
systems of the body: the circulatory 
and the respiratory. The function of 
the organs involved, the heart and 
the lungs, is primarily mechanical. 
Opening the chest wall seriously 
affects the function of the respira- 
tory and the cardiovascular mecha- 
nisms and their reflexes. In this 
article the mechanisms precipitating 
terminal cardiovascular and respi- 
ratory failure during thoracic opera- 
tions will be discussed in the light of 
the observations made in the follow- 
ing case study. 


A girl, aged 15, was admitted to the 
surgical service on July 6, 1949. She 
dit] not appear acutely or chronically ill. 
Physical examination on July 7 re- 
vealed a well developed, well nourished 
girl with a history of a productive cough 
for several years. Inspiratory and ex- 
piratory wheezes were heard over the 
anterior chest, and there was a slight 
depression of the right side of the 
thorax during inspiratory movements. 
A diagnosis of bronchiectasis of the left 
lower lobe was made, and the patient 
was prepared for operation on July 8. 
Morphine sulfate, gr. 1/8, with atropine, 
gr. 1/150, was administered at 7:00 
a. m., July 8 The patient also had 
postural drainage for fifteen minutes. 
Preoperative blood pressure was 124 
mm. Hg systolic and 50 mm. Hg di- 
astolic: pulse rate was 104 a minute; 
respiratory rate was 24 a minute. At 
7:45 a. m. the intravenous administra- 
tion of 1,000 cc. normal saline was 


Read before the Middle Atlantic Assembly of 
Nurse Anesthetists, Buffalo, May 6, 1950. 


started. The patient’s color was good, 
although she was slightly flushed. 

The administration of anesthesia was 
started at 8:10 a. m. Nitrous oxide- 
oxygen-ether was used for induction, 
and ether-oxygen for maintenance, with 
the closed carbon dioxide-absorption 
technic. An atraumatic intubation was 
performed with a Magill intratracheal 
tube, and the cuff was inflated. The 
blood pressure, pulse, and respiration 
showed little change during induction. 
Ether was given by the semiopen drop 
technic for ten minutes while the patient 
was placed in position for the operation. 

The operative procedure was started 
at 8:50 a. m. Blood pressure was 120 
mm. Hg systolic and 80 mm. Hg dias- 
tolic; pulse rate was 102 a minute; 
respiratory rate was 28 a minute. Atro- 
pine, gr. 1/150, was administered intra- 
muscularly at 9:00 a. m. just before the 
pleural incision was made. At 9:05 a. m. 
the patient was placed on the Mautz 
respirator, and ether-oxygen by the to- 
and-fro carbon dioxide-absorption tech- 
nic was given. The administration of 
whole blood was started at 9:15 a. m. 
To insure a quiet operative field, curare, 
1/2 cc. (10 units, 1.5 mg., d-tubocurarine 
chloride solution), was given intravenous- 
ly at 9:25 a. m, 1/2 ce at 9:40 a mu 
and 1 cc. at 11:05 a. m. After curare was 
given, respirations diminished in volume, 
but spontaneous respiratory activity was 
never abolished. 

Intratracheal suctioning carried 
out four times during the operative 
procedure to assure a completely patent 
airway. The patient’s condition. re- 
mained satisfactory throughout the op- 
erative procedure. However, a sharp 
increase in pulse rate from 124 to 170 
a minute occurred ten minutes after the 
administration of atropine, and the 
patient’s face became more flushed. The 
pulse rate gradually slowed and re- 
mained around 144 a minute for the last 
hour and fifteen minutes of the opera- 
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tive procedure. Lower left lobectomy 
and lingualectomy were carried out, and 
closure was started at 10:50 a. m. 

‘The administration of ether was dis- 
continued at 11:40 a. m., and oxygen 
only administered by the closed carbon 
dioxide-absorption technic. The use of 
the Mautz respirator was discontinued 
at 11:50 a. m., and rhythmic intermit- 
tent manual pressure on the breathing 
bag was carried out until the pleura 
was sealed. During the last half hour, 
respirations increased in rate and vol- 
ume, and then, because the patient’s 
respiratory activity appeared adequate, 
only occasional assistance to breathing 
was given. A total of 1,200 cc. whole 
blood had been given. 

After the wound was closed at 12:20 
p. m. and as dressings were being ap- 
plied, light cyanosis of the ears devel- 
oped. ‘The patient was still in the op- 
erative position, but her head had 
slumped toward her abdomen. To 1m- 
prove respirations the patient was 
placed in the dorsal position, and the 
administration of oxygen was _ con- 
tinued with the use of intermittent 
positive pressure. Her color did not 
improve, the pulse could not be felt, 
blood pressure was unobtainable, and 
she ceased to.breathe. At 12:35 p. m. 
the incision was reopened, and the 
heart was found to be at a complete 
standstill. The heart was massaged, 
and Metrazol, gr. 144, was given intra- 
muscularly, and adrenalin, 1 cc. of a 25 
per cent solution, intravenously at the time 
the incision was opened. About 12:45 p. m. 
the heart started to beat regularly, and a 
pulse rate of 100 a minute was obtained. 
About 12:50 p. m. spontaneous respira- 
tory activity returned at a rate of 20 
per minute, but it was jerky and of 
irregular volume. The wound was 
closed, and the trachea was suctioned, 
without a noticeable change in color 
being produced. Approximately 1 dram 
of yellow serous material was obtained. 
Oxygen administration was continued. 

During the afternoon the patient’s 
condition did not change, although her 
pupils, which were dilated, returned to 
normal size without the return of the 
light reflex. Tremors were noted in 
the skeletal muscles. During the early 
evening her condition changed little, 
but her blood pressure slowly decreased. 
Whole blood was given intravenously. 
Despite frequent suctioning mucus ac- 
cumulated rapidly. Her condition be- 
came progressively worse, and she died 
eleven hours and fifty minutes after 
completion of the operation. 


J. Am. A. Nurse ANESTHETISTS 


At autopsy the principal findings were 
confined to the respiratory system. 
There were left pneumohemothorax and 
severe atelectasis of the left upper lobe. 
There were widespread focal atelectasis, 
recent intra-alveolar hemorrhage, severe 
hyperemia and edema, acute and chronic 
bronchitis, and _ tracheitis. Grossly, 
there was hyperemia of the brain, but 
this ‘was not confirmed by microscopic 
examination. No morphologic change 
in the tissues of the central nervous 
system was evident. | 


What were the factors predispos- 
ing to this patient’s untimely death? 
A sudden cessation of respiratory 
motion may be due to several causes. 
It may be reflex in nature, or it may 
be due to sudden obstruction of the 
airway by pus or blood.! In the re- 
ported case a patent airway had 
apparently been maintained. There- 
fore, the respiratory and circulatory 
failure was apparently due to some 
reflex mechanism. | 

It is known that patients under- 
going thoracic operations are less 
able to tolerate hypoxia and manipu- 
lative procedures than the average 
surgical patient. In speaking of the 
causes of anoxia, which is the ulti- 
mate cause of all death, Gillespie? 
stated that we can control those 
which arise from “external” respi- 
ration, but when “internal” respira- 
tion (or circulation) fails, little can 
be done. 

It has been pointed out by Maur- 
er® that the most serious effects of 
anoxia are usually observed in the 
brain and myocardium. Reflexes 
are abolished if anoxia exists for a 
few seconds, and coma ensues if the 
cerebral circulation is interrupted 
for from six to eight seconds. Ob- 
viously, the period of cerebral an- 
oxia that the brain would tolerate 
in the case cited had been exceeded, 

1. Poppe, J. K.: Anesthesia problems in 


thoracie surgery. J. Am. A. Nurse Anesthetists 
13:7-16, Nov. 1945. 
2. Gillespie, Noel: Death during anesthesia. 
Anesth. & Analg. 23:131-133, 1944. 
3. Maurer, E. R.: Anesthetic problems in 
thoracic surgery. 9 :183-187, 
March 1948. 
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as irreparable brain damage occurs 
if anoxia lasts from eight to ten 
minutes. When the heart ceases to 
propel blood, a series of phenomena 
develops leading rapidly to death. 
The aortic and pulmonary circula- 
tions fail, the systemic and coronary 
pressure falls to zero, and anemia 
of the brain and spinal cord follows 
immediately with ultimately fatal 
effects.* 

However, on the assumption that 
no anoxia was present, what caused 
this apparently normal heart to 
cease functioning abruptly, and 
what could have prevented it? Cir- 
culatory depression may be due to 
traumatic shock or may be reflex in 
nature—the presence of concomi- 
tant signs enables one to make the 
diagnosis. Sudden cardiac arrest 
comes on without warning: The 
pulse and blood pressure suddenly 
are unobtainable, and respirations 
may or may not cease simultane- 
ously. Apparently, some inefficient 
cardiac activity, which cannot be 
detected in the peripheral circula- 
tion, must be present for a brief 
period before this onset. 

Whereas the chemoreceptors are 
most important to the activity of the 
respiratory center, the pressorecep- 
tors are most important to the ac- 
tivity of the circulatory center. 
Nash® stated that “reflex cardiac 
arrest” is unlikely to occur in a 
heart that is organically sound with- 
out some predisposing factors and 
signs, because not only the sino-auri- 
cular node but also all parts of the 
heart muscle are capable of initiat- 
ing rhythmic impulses in the absence 
of extrinsic nerve activity. He went 
on to state, however, that occasion- 
ally cardiac asystole is primary, 
owing to some obscure neurogenic 
factors. 


4. Fauteaux, Mercier: Cardiac resuscitation. 
J. Thoracic Surg. 16 :623-639, 1947. 
5. Nash, Joseph: Surgical 
(Springfield, IIl.: Charles 
1945). 
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Fauteaux* is another authority 
who pointed out that among other 
causes “reflexes of various nature” 
and cardiac standstill are often 
causes of sudden death. However, 
his methods of cardiac resuscitation 
were not remedial. 

In the reported case it may be 
assumed that this “obscure neuro- 
genic factor” may have originated 
in a slight change in position when 
the patient’s head slumped toward 
the abdomen. According to Bur- 
stein,® a change from the horizontal 
to the upright position produces such 
a disturbance in hemodynamics that 
a decrease in arterial pressure at the 
cardioaortic and carotid sinus oc- 
curs. This reflex reaction is elicited 
by a physical stimulus. Here it 
should be noted that, when the 
patient was turned from the surgical 
position to the dorsal, the circulatory 
disturbances became more  pro- 
nounced. 

The vasomotor center, which is 
essenti4lly a vasoconstrictor center, 
receives afferent impulses from all 
parts of the body, but it is influenced 
particularly by the special reflexes 
that control the heart, such as the 
depressor reflex from the aorta and 
carotid sinus and the Bainbridge re- 
flex from the right auricle.® In the 
initial phase of shock, from what- 
ever cause (in this case, it may be 
presumed to have been the surgical 
procedure), the carotid sinus and 
other pressoreceptors are important 
in the maintenance of cardiocircula- 
tory efficiency. However, when the 
functioning of the pressoreceptors 
is deficient, “the phase of compensa- 
tory peripheral vasoconstriction is 
strikingly shortened, and the phase 
of arterial hypotension is quickly 
attained.”® Above 200 and below 20 
mm. Hg arterial pressure, reflex 


6. Burstein, Charles L.: Fundamental Con- 
siderations in Anesthesia (New York: The Mac- 
millan Cempany, 1949). 
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control of the carotid sinus ceases.°® 

Smith and Wilson‘ in experiments 
on dogs found that anoxemia and 
vagal stimulation may create auricu- 
lar fibrillation, which leads to car- 
diac arrest. At the same time, 
Randall? showed the effects of sus- 


tained anoxia on dogs. In his ex- 
periments he found some _ dogs 
“more tolerant” than others to 


anoxia. When exposed to an anoxic 
state, the “more tolerant” dogs 
showed acceleration of the heart 
‘ate, an essentially normal mean 
arterial pressure, and reduction in 
electrical systole. Upon returning 
the animals to atmospheric air after 
the sudden crisis, there was good, 
but rarely complete, recovery in 
blood pressure, and after six to 
twelve hours most of the dogs passed 
slowly into a state of circulatory 
failure. The ‘“non-tolerant” dogs, 
even when exposed to anoxia of less 
severity or for shorter periods, gen- 
erally showed less increase in respi- 
ratory minute volume and a gradual 
decrease of mean arterial pressure 
during the sustained low-oxygen 
period. 

However, on the assumption that 
the aforementioned patient’s death 
was caused by a reflex mechanism 
causing anoxemia, | found in a fair- 
ly exhaustive review of the litera- 
ture that disturbances in the rate 
and rhythm of the heart actionoccur 
frequently postoperatively. There is 
an uncommonly high incidence of 
cardiac arrhythmias after thoracic 
operations, for which the causes are 
unknown. 


5. Nash, J.: Loc. cit. 

7. Smith, . and Wilson K.: Studies on the 
production and maintenance of experimental 
auricular fibrillation. Am. Heart J. 27 :176-185, 


Randall, W. C.:  Electrocardiographic 


changes in relation to tolerance of sustained 
anoxemic suena in dogs. Am. Heart J. 27:234- 
245,.Feb. 194 
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cic surgery. New England J. Med. 
Tuly-Dec. 1943. 


White, P. D., and Church- 
Cardiac arrhythmi: as following thora- 
229 :360-364, 
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This was brought to the attention 
of Currens et al,? who published an 
account of cardiac arrhythmias 
after thoracic operations. They 
found the precipitating factors that 
cause auricular fibrillation are: (1) 
change in position, (2) irritability of 
the heart due to disease, (3) change 
in intrathoracic pressure, (4) ac- 
cumulation of fluid in the chest, (5) 
age of the patient (all were 39 years 
In one patient a 
change of position seemed to have 
initiated a fatal cardiac arrhythmia. 
As a means of combating these 
phenomena, they suggested the ad- 
ministration of quinidine sulfate as 
a prophylactic measure during the 
postoperative period. However, 
since their report, it has been proved 
by further investigations that this 
is not an “all-time safeguard.” 

sifeldt-Nichols and Bawden" 
were concerned with the problem of 
sudden hypotension during thoracic 
operations that could be caused by a 
hypothetical nervous reflex. They 
disagreed with a report made by 
©’Shaughnessy in 1935 that stimu- 
lation of the pulmonary plexus 
causes a decided decrease in blood 
pressure and apnea, or a difference 


in rate of the respiration. By ex- 
perimenting on anesthetized dogs 


they found that the pulmonary 
plexus does not play any role in the 
sudden onset of hypotension during © 
intrathoracic operations, but that 
shifting of the mediastinum, with 
stimulation of a well recognized re- 
flex center, such as the arch of the 
aorta, may have some influence in 
producing modifications in the blood 
pressure. They further stated that 
alterations of the blood pressure are 
due to mechanical impediments to 
the blood flow into the heart. Such. 
procedures as packing the pleural 


10. Bifeldt-Nichols, W. H., and Bawden, 
A. E.: Role of the pulmonary plexus in lung 
surgery. J. Thoracic Surg. 15:422-429, 1946. 
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cavity or excessive pulling during 
difficult dissections likewise can pro- 
duce kinking or compression of the 
great veins and, consequently, hypo- 
tension. 

Although there is little accurate 
information on the cause of sudden 
cardiac arrest, several known factors 
throw some light on the problem. 
The ability of certain anesthetic 
agents to sensitize the heart to 
epinephrine is well known. It is a 
basic principle in physiology that 
hypoxia will sensitize the heart and 
increase the epinephrine in the cir- 
culating blood. Excitement also 
causes an outpouring of epinephrine 
into the circulation. Hypoxia will 
produce a_ hypersensitive carotid 
sinus with resultant inhibition of 
cardiac activity. Stimulation of the 
vagus nerve may have a powerful 
inhibitory effect on the heart. It is 
likely that one or more of the afore- 
mentioned factors are present in 
every instance of sudden cardiac 


arrest. Undoubtedly, there are other 


unrecognized factors that also play 
an important part in the causation 
of this complication. 

In Ruzecke and Nicholson’s!™ re- 
port on cardiac arrest under anes- 
thesia it is interesting to note that 
cardiac arrest occurred near the 
completion of two thoracic opera- 
tions, whereas in other types of 
operations, they found that  car- 
diac arrest is likely to occur during 
the first thirty minutes of the pro- 
cedure. 

In a small series of experiments 
Cabitt. et found typical elec- 
trocardiographic changes in dogs 
undergoing pneumonectomy. They 
came to the conclusion that it was 
unlikely that these changes were due 


Ruzecke, R., and Nicholson,’ 
Cardiac arrest Eoser anesthesia. J. A. M. A. 
135:622-628, 1948 

2. Cabitt,.H. L.: Altschule,. 
Zamcheck, Norman: Cardiac arrhythmias and 
other electrocardiographic changes during ex- 
perimental pneumonectomy. J. Thoracic Surg. 
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to anoxemia, because they occurred 
only as the pulmonary blood vessels 
were being manipulated. The results 
of their experiments suggest that op- 
erations on the lung in man may 
influence cardiac action, probably 
through reflexes originating in the 
hilus of the lung. In the light of the 
work of these authorities, it may be 
assumed that the death of the patient 
in the case reported was due to the 
activation of reflexes originating in 
the hilus of the lung and was 
brought about by the sudden change 
in position. 

There is still much to be le: irned 
about man’s reflex reaction to dif- 
ferent types of stimuli, and until we 
can discern exactly what predisposes 
to these reflex mechanisms, we can 
only guess at what safeguards 
should be used against them. Per- 
haps, with the use of the oxyhemo- 
graph and electrocardiograph dur- 
ing thoracic operations, we may find 
the answers to this problem and be 
able to prevent and treat such com- 
plications more efficiently in the 
future. 


SUM MARY 


A case of a patient who died from 

sudden cardiac arrest” has been 
reported. 

A review of different authors’ 
views on the causes of unexplain- 
able fatalities and an analysis of 
precipitating factors causing respi- 
ratory and cardiovascular failure in 
this particular case study are pre- 
sented. 

Knowledge of the complications 
originating in the cardiovascular 
mechanism that may occur during 
intrathoracic operations, the provi- 
sion of safeguards against them, and 
the employment of the proper treat- 
ment for these emergencies are im- 
portant factors in the administration 
of good anesthesia. 
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ANESTHESIA FOR THE PSYCHOTIC PATIENT 


Gertrude L. Fife, R.N. 
Cleveland 


Several months ago, after having 
retired as director of a large univer- 
sity hospital anesthesia department, 
I was persuaded to go to the Cleve- 
land State Hospital to administer 
the anesthesia for a series of opera- 
tions for revascularization of the 
brain performed under the direction 
of Dr. Claude S. Beck.? Thirty-four 
operations were completed in ten 
weeks. Since.then, the interest in the 
problem of anesthesia for the opera- 
tion that led me to take on the as- 
signment has been superseded by a 
compelling interest in what can and 
needs to be done for the institution- 
alized patient with psychosis. There- 
fore [ have stayed on as “part-time” 
anesthetist, although I do not limit 
my activities to anesthesia and lend 
a hand in the operating room as 
other needs arise. 

The public has been deluged with 
articles emphasizing the worst as- 
pects of the care of patients in men- 
tal hospitals. Anesthetists and 
nurses in general have the impres- 
sion that working in a mental hos- 
pital is fruitless and unsatisfactory 
because of the lack of facilities, al- 
leged indifference of the manage- 
ment, and the little benefit that will 
derive to the patient. I would like to 
help dispel that impression, for 
without a change in this attitude the 
surgical eare of the patient in a 
mental hospital cannot and will not 


1. Beck, C. S.: To be published. 


be improved. While it is true that 
many patients in the State Hospital 
are permanently disabled (the same 
may be said of any hospital for the 
chronically physically ill patient), 
we must not. forget that a large 
percentage, 60 to 80 per cent, of 
patients in mental hospitals do re- 
turn to society, some cured and 
most at least able to care for them- 
selves. 


ORGANIZATION OF THE 
SURGICAL DEPARTMENT 


At the Cleveland State Hospital 
there is one air-conditioned, well 
equipped operating room for major 
surgery and one for minor surgery. 
The anesthesia equipment includes 
a modern Heidbrink gas machine, 
intratracheal equipment, and the 
usual accessory equipment of a well 
equipped anesthesia department. 

The surgical staff consists of one 
surgeon and one resident surgeon 
who are at the hospital every day. 
Visiting surgeons are available for 
consultation and for the perform- 
ance of special operations when it is 
necessary. A_ full-time graduate 
nurse is in charge of the operating 
rooms and is responsible for the 
care of equipment and the prepara- 
tion and sterilization of supplies for 
the operating rooms and the central 
supply room. Three attendants are 
being trained to alternate as cir- 
culating nurses. 
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The surgical department also pro- 
vides occupational therapy for three 
patients. One cleans instruments, 
wraps packages for sterilization, 
and does routine work in the operat- 
ing room. Another takes the sur- 
geons’ dictation and types the oper- 
ative notes. A third takes care of the 
equipment in the cast room, makes 
plaster bandages, keeps crutches in 
good condition, and assists in the 
application of splints. 


TYPES OF OPERATIONS 


At this hospital, which has 2,500 
patients, operations are performed 
three or four days a week. During 
the period from November 1, 1949, 
to June 1, 1950, 128 operations 
were performed including: thyroid- 
ectomy, cholecystectomy, nephrec- 
tomy, herniorrhaphy, hysterectomy 
(abdominal and vaginal), combined 
abdominoperineal resection, pro- 
statectomy (suprapubic and trans- 
urethral), hemorrhoidectomy, re- 
pair of prolapsed rectum, and in- 
sertion of Smith-Peterson pin for 
fracture of the hip. 


CONDITION OF THE PATIENT 


Anesthesia for patients in a men- 
tal hospital differs in many respects 
from anesthesia for the surgical 
patient in a general hospital. The 
conditions for which operations are 
performed are the same, but the ad- 
ministration of anesthesia is often 
complicated by the presence of 
brain damage resulting from such 
diseases as cerebral arteriosclerosis, 
meningitis, encephalitis, and senile 
degeneration of the brain. Although 
the same ‘disease complications may 
be encountered in the surgical pa- 
tient in a general hospital, usually 
they have not produced mental de- 
terioration. The effects of prolonged 
institutionalization and the presence 
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of the psychosis also add to the ad- 
venture of anesthesia. 

Because of the mental illness rec- 
ognition of the physical condition 
requiring operation may be delayed, 
and making a diagnosis may be dif- 
ficult. The psychotic patient may 
have pain but will not tell anyone 
about it. The condition may persist 
for days or weeks before it is rec- 
ognized. A patient may be unable 
to describe his symptoms and to 
help the physician in making a diag- 
nosis. If he is resistive, anesthesia 
may be required in order to make 
a satisfactory examination. Many 
tests that are valuable in the evalu- 
ation of a patient’s condition can- 
not be made because of his refusal 
to co-operate. As a result, many of 
the patients are poor operative 
risks. 


Fears, suspicions, and severe 
mental depression that rob the pa- 
tient of a desire to live make the 
operation all the more difficult. It 
may be considered that convulsions 
and severe respiratory and circula- 
tory disturbances may be produced 
readily in such patients if subjected 
to operation. Therefore elective sur- 
gery is often delayed. As a conse- 
quence, the patient comes to the 
operating room, at a later date, in 
poorer physical condition. 

Lack of exercise, fresh air, and 
the incentive to be active produces 
debility. Many patients are also se- 
verely undernourished, not because 
food is not available to them but 
because of their lack of desire to 
eat. It is not uncommon for a pa- 
tient to refuse food until it be- 
comes necessary to feed him by tube 
or intravenous infusions. 


Untidy habits and poor personal 
hygiene, especially of the mouth, in- 
crease the possibility of operative as 
well as postoperative difficulties and 
ccmplications. 
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PREOPERATIVE PREPARATION 


Heavy premedication for the in- 
stitutionalized patient is inadvisable 
and usually unnecessary, because 
elective procedures are rarely per- 
formed on agitated and violent pa- 
tients. Since most of the patients 
are inactive, drugs must be admin- 
istered with caution. Because the 
margin of safety 1s greatly de- 
creased and recovery is delayed if 
the patient is severely depressed 
during the operation, underpremedi- 
cation is preferable to overpremedi- 
cation. 


Lack of sufficient trained person- 
nel also makes it imperative that the 
patient be conscious when he is re- 
turned to the ward. Morphine, gr. 
1/6 to 1/8, and atropine, gr. 1/150, 
administered one-half hour before 
the patient is taken to the operating 
room, are the drugs given for pre- 
medication in most instances. Bar- 
biturates cause too much depression 
during anesthesia, and recovery is 
delayed. [ach patient is individually 
appraised, and the drugs and dos- 
ages are selected according to his 
needs. Greater control of premedi- 
cation is possible in an institution 
than in a general hospital because, 
as a rule, there is a better opportu- 
nity to know and study the “total” 
patient. 


ANESTHESIA MANAGEMENT 


While a patient may know that 
he is to undergo an operation, he is 
rarely told the exact date. Normal 
routines are interrupted as little as 
possible. For example, a patient to 
undergo thyroidectomy was _ trans- 
ferred to the Cleveland State Hospi- 
tal trom another institution. She 
was on the woman’s surgical divi- 
sion for several weeks in prepara- 
tion for the operation and was al- 
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lowed to attend the regular hospital 
dance for patients the night before 
the operation. 

Most patients are transferred to 
the surgical division several days 
before operation. This gives them 
an opportunity to know the surgeon 
and the anesthetist, and as a result 
they are not among strangers when 
they come to the operating room. 

A patient is never brought to the 
operating room until it is ready and 
preparations are made to put him on 
the table and start the administration 
of the anesthetic immediately. If the 
patient is from the woman's surgi- 
cal ward, which is adjacent to the 
operating room, she is allowed to 
walk to the operating room = and 
climb up on the table by herself. 
very attempt is made to make the 
procedure as uneventful as possible. 
We believe this has been a great 
factor in eliminating struggling and 
disturbance in the operating room. 

All types of anesthetic agents are 
administered except cyclopropane. 
In selecting the anesthetic agent, the 
criteria are the same as those ap- 
plied in a general hospital. l’or most 
major surgical procedures nitrous. 
oxide-oxygen-ether is the combina- 
tion of choice. Curare is given when 
indicated and has proved to be of 
value in providing the desired _ re- 
laxation without the administration 
of relaxing doses of anesthetic 
agents that delay recovery, How- 
ever, because of the poor physical 
condition of some of the patients, 
curare must be given with caution. 
I have never given more than an 
equivalent of 4 cc. of d-tubocurar- 
ine chloride for an entire operation, 
and generally 2 to 3 cc. 1s adequate. 

Pentothal sodium in 5 per cent 
solution is administered for minor 
surgical procedures and for opera- 
tions attended by explosion hazards. 
It is a valuable agent in an institu- 
tion where often anesthesia must be 
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administered for very minor pro- 
cedures because of the patient’s in- 
ability to. co-operate. Also because 
of the patient’s inability to co-oper- 
ate, local anesthesia is rarely used, 
and spinal anesthesia cannot be 
given unless the patient receives 
heavy premedication, a practice that 
we have {ound inadvisable. 

Pentothal sodium is used for in- 
duction of anesthesia if the patient 
appears to be unduly disturbed. One 
patient scheduled for hermiorr- 
haphy was so distressed that he 
could not be put on a cart without 
having symptoms of incipient con- 
vulsions. By giving him a small dose 
of pentothal sodium, we were able 
to take him to the operating room 
without difficulty. 


These patients must be approach- 
ed in a quiet and unhurried but firm 
manner. The confidence of the pa- 
tient is best obtained by treating him 
as a normal individual. | have found 
that these patients do not like to be 
touched. Several times when I 
placed my hand on the forehead of 
a patient going to sleep, I felt al- 
most instantly the muscles of his 
body become tense. Many patients 
will not pay attention to what is said 
to them, and consequently the anes- 
thetist must depend primarily on 
her tone of voice for control. They 
usually will respond to kindness and 
will do as they are told if they are 
not hurried or frightened. 


As arule, induction of anesthesia 
is not difficult. Rarely does a patient 
struggle while going to sleep. No 
restraint is used except for a strap 
placed loosely over the thighs. 

When consideration and kindness 
and only the very minimum of re- 
straint are used in the handling of 
the patient, very small amounts of 
anesthetic agents are required to ob- 
tain surgical anesthesia. The pa- 
tients have little resistance to anes- 
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thesia because of their general de- 
bility and inactivity. However, un- 
skilful management and an insensi- 
tive psychologic approach can cre- 
ate such metabolic disturbances, 
with an increase in blood pressure 
from the outpouring of epinephrine, 
that large amounts of the agents 
are required for induction. The at- 
tendant depression, once the effect 
of the epinephrine wears off, makes 
it difficult to prevent overanesthe- 
tization, respiratory and circulatory 
depression, and shock. 

One of the greatest dangers dur- 
ing anesthesia is the presence of for- 
eign bodies in the mouth and undi- 
gested food in the stomach. It is 
difficult to get a patient to open his 
mouth for inspection, and even 
though he does, objects may be hid- 
den in the cheek. Although a pa- 
tient is not supposed to have food 
the morning of operation, he may 
take it from the tray of another pa- 
tient, or another patient may give it 
to him. For this reason suction 
must always be readily available. 


POSTOPERATIVE COURSE 


Postoperatively, the patients re- 
quire few sedatives and become act- 
ive ina relatively short time. Certain 
patients after herniorrhaphy have 
moved with little assistance from 
the cart to the bed without showing 
discomfort. As a rule, the patients 
are contented on the surgical ward 
and seem to appreciate the individ- 
ual attention given them. 

Penicillin is given almost routine- 
ly postoperatively because it is often 
difficult to prevent the patient from 
handling or even removing the 


dressing. Probably as a result of the 
administration of penicillin and the 
‘arly ambulation of the patients, 
pneumonia is a rare postoperative 
complication. 


DENTAL ANESTHESIA 

Some of the patients having 
teeth removed will not co-operate if 
local anesthesia is used, and general 
anesthesia is necessary. One day a 
week patients requiring general 
anesthesia for the removal of 
teeth are operated on in the insti- 
tution’s dental department before 
the general surgical schedule is 
started. 

We have two dental interns. One 
intern performs the extraction 
under the supervision of the dentist 
in charge of the department or a 
consultant, while the other gives the 
anesthetic under the supervision of 
the anesthetist. A full-time graduate 
nurse is also employed in the de- 
partment. 

When general anesthesia is neces- 
sary, breakfast is withheld, and usu- 
ally nembutal, gr. 114, is adminis- 
tered by mouth and atropine, gr. 
1/150, hypodermically in order that 
the patient may be brought to the 
dental department without difficulty. 

Formerly, nitrous oxide-oxygen 
with a small amount of ether was 
given on the assumption that this 
with the premedication would pro- 
vide sufficient anesthesia. However, 
when the mask was applied to the 
patient’s face, he would become 
unco-operative, and in several in- 
stances we had patients who put up 
a violent struggle. Thus, to protect 
the patient and ourselves, restraint 
had to be applied before anesthesia 
was administered. Since the use of 
restraint is not only undesirable but 
detrimental to the patient and a 
hazard in the administration of 
anesthesia, a new technic was de- 
veloped that has proved very satis- 
factory. 

The patient is placed in the dental 
chair, and if possible the dentist 
examines the mouth. No restraint 
whatsoever is used. The patient is 
then told that we are going to “stick 
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a needle in his vein.”’ He is familiar 
with this procedure because all the 
patients have blood studies and are 
given medication — intravenously. 
Some patients will even point out 
the easiest vein to get into. Pento- 
thal sodium, 5 per cent solution, is 
then given until the patient is barely 
able to talk. The average dose is 3 
cc., and never more than 5 cc. is 
given. The mouth gag is then in- 
serted, and the administration of 
nitrous oxide-oxygen started. No 
time can be wasted in inserting the 
mouth gag and in beginning the ad- 
ministration of nitrous oxide and 
oxygen; otherwise the value of the 
administration of pentothal sodium 
will be lost. If it is difficult to main- 
tain anesthesia with nitrous oxide- 
oxygen, especially for a difficult ex- 
traction, ether is added to the mix- 
ture. Cyanosis is never allowed to 
develop. 

The patient awakens almost im- 
mediately after the operation is 
over. He is allowed to walk out into 
the hall and sit or lie on a bench un- 
til he is fully awake and the dentist 
has had an opportunity to check for 
bleeding. Within fifteen minutes the 
patient, with an attendant, is able to | 
walk back to the ward. 

In dental extractions, as in gen- 
eral surgery, there is always the 
danger of foreign bodies in the 
mouth and undigested food in the 
stomach. On inspection of the 
mouth of one patient, the dentist 
found a wad of chewing tobacco as 
large as a walnut. Consequently, 
every precaution must be taken to 
prevent accidents. Suction is always 
available. Because the throat re- 
flexes should not be abolished until 
the dentist has had an opportunity 
to examine the patient’s mouth, only 
enough pentothal sodium is given to 
make it difficult for the patient to 


talk. 
(Continued on page 294) 
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AN ANALYSIS OF ANESTHESIA SERVICE IN THE 
UNITED STATES FOR 1949 


Virginia S. Thatcher, B.S. 
Chicago 


and 


Myra Van Arsdale, R.N. 
Cleveland 


To prove that there is a great 
shortage of anesthetists and that 
anesthetists, administrators, and 
surgeons should pull together to 
make anesthesia service function, 
it has been customary to esti- 
mate the need for anesthesia serv- 
ice by dividing the total number 


of registered hospitals in the United 


States by the total memberships of 
the American Society of Anesthesi- 
ologists and of the American Asso- 
ciation of Nurse Anesthetists. For 
example, in 1949 there were 6,572 
registered hospitals (American 
Medical Association statistics) and 


- a combined membership of the two 


societies of 7,502. Roughly esti- 
mated, then, there was a little better 
than one qualified anesthetist per 
hospital. Rough estimates have also 
been made of the number of opera- 
tions performed and hence the num- 
ber of anesthesias administered in 
registered hospitals throughout the 
United States during the period of 
a year. The usual estimate is about 
50 per cent of admissions. Such 
estimates may serve a purpose in 
counteracting unfavorable publicity, 
but they do not help responsible 
persons come to grips with the hos- 
pitals’ problem of obtaining quali- 
fied anesthetists to administer anes- 
thesia. In other words, no critical 
study has been made of the actual 
demand for anesthesia service, the 


actual number of qualified anesthe- 
tists available, where they are work- 
ing, and the weaknesses in the serv- 
ice. 

For such a study data were ob- 
tained from a questionnaire sent to 
4,604 members of the American As- 
sociation of Nurse Anesthetists on 
January 23, 1950. Of the 2,334 re- 
plies received, 45 were from mem- 
bers outside the continental United 
States, and 11 were too incomplete 
to be used. This left 2,278 ques- 
tionnaires from nurse anesthetists 
within the United States to be an- 
alyzed. To supplement these data 
statistics were also used from the 
American Hospital Association Di- 
rectory for 1950, the Membership 
List of the American Society of 
Anesthesiologists for 1949, the hos- 
pital number of the Journal of the 
American Medical Association for 
May 6, 1950, and the internship and 
residency number of the Journal of 
the American Medical Association 
for April 15, 1950. 


DEMAND FOR ANESTHETISTS 


The first premise examined was 
that in 1949 there were 6,572 reg- 
istered hospitals in the United States 
(American Medical Association sta- 
tistics) making equal demands on 
the supply of anesthetists. If the 
demand of these hospitals for anes- 
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thetists were equal, one would 
expect to find a_ percentage-wise 
correlation between distribution of 
hospitals, distribution of nurse anes- 
thetists, and distribution of opera- 
tions. The fact is that no such cor- 
relation exists. Seventy-two per cent 
of hospitals are general hospitals 
and 28 per cent nongeneral hos- 
pitals. Table 1, showing the distribu- 
tion of the 1,108 hospitals covered 
by the A.A.N.A. questionnaire, re- 
veals that 91 per cent were general 
hospitals classified as offering com- 
plete service and only 2 were general 
hospitals classified as offering in- 
complete service. (Three per cent 


1.—Tyres or HospitALs COVERED 
by A.A.N.A. QUESTION NAIRE 


General, offering 
complete service 
General, offering 


1,006 (91 per cent) 


incomplete service . 2 
33 
19 
10 
EN 7 
6 
Ear, nose, and throat. 6 
5 
3 

ToraL 1,108 
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were unclassified, i.e., not in either 
the American Medical Association 
or the American Hospital Associa- 
tion listings. ) 

Confirming this lack of correlation 
were the projected statistics on op- 
erations published in the American 
Hospital Association Directory for 
1950 (table 2): Only 6.4 per cent 
of operations. were performed in 
tuberculosis, mental, and long-term 
general and special hospitals. These 
statistics suggest that the problem 
of anesthesia service is almost ex- 
clusively one of the general hospitals 
offering complete service, of which 
there were 4,618 by actual count of 
the Journal of the American Medi- 
cal Association listing for May 6, 


1950. 


ANESTHETISTS AVAILABLE | 


To find out the exact number of 
qualified nurse anesthetists avail- 
able for administering anesthesia in 
the United States, a percentage dis- 
tribution was made of the 2,334 
A.A.N.A. questionnaires returned 
by members within the continental 
United States, and the results were 
projected for the total membership 


for 1949 (table 3). 


507 
& Special. 395 


Short-Term General 
and Special Hospitals 


1,043 
250 beds and over... 398 
376 


260,478 | 
118,471 } 
170,219 | 


6.4 per cent 


785,009 
1,220,610 
2,919,518 } 
2,478,430 § 

597 846 


8,550,5817 


9.2 per cent 
14.3 per cent 


63.1 per cent 
7.0 per cent 


*American Hospital Association Directory for 1950. 


tThe Directory states on page 17: “If these ‘reported’ figures are projected to cover 6,277 hospi- 
tals, it may be calculated that more than 9,000,000 operations of all kinds were performed in all hos- 


pitals during the year.”’ 
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TABLE 3.—ANALYSIS OF MEMBERSHIP OF THE AMERICAN ASSOCIATION OF NURSE 
ANESTHETISTS FOR 1949 wITHIN THE CONTINENTAL. UNITED STATES 


& 


*Full-time hospital anesthetists.... 
Retired 
Office anesthetists 

Free-lance anesthetists ........... 
Part-time -anesthetists 
Anesthetists doing other work.... 
Dental anesthetists <.. 


TOTAL 


*4 per cent of these (125) did other work in addition to anesthesia. 


Per cent 


3,133 69 
273 6 
136 3 
9] 2 
4,541 


*This figure is a minimum; because of an alleged threat to the free-lance anesthetist, a small per- 


centage of returns was undoubtedly received. 


The membership list of the Amer- 
ican Society of Anesthesiologists 
for 1949 was also analyzed to de- 
termine the availability of physician 
anesthetists within the continental 
United States (table 4). As these 
tables show, there were not 4,604 
members of the American Associa- 
tion of Nurse Anesthetists and 
2,898 members of the American So- 
ciety of Anesthesiologists available 
to administer anesthesia in hospi- 
tals within the continental United 
States last year. When foreign 
members, retired members, dental 
anesthetists, honorary members, and 
persons holding membership but do- 
ing other work are excluded, 3,678 
nurse anesthetists, or 81 per cent of 
the A.A.N.A. membership, and 
1,837 physician anesthetists, or 63 
per cent of the A.S.A. membership, 
were available for full-time or part- 
time hospital anesthesia service. The 
combined figures total 5,515 anes- 
thetists. 

There are undoubtedly a number 
of competent anesthetists who do 


not belong to either of these asso- 
ciations that limit membership to 
those qualified by training to ad- 
minister anesthesia. On the other 
land, member nurse, anesthetists 
and physician anesthetists in super- 
visory, research, and teaching posi- 
tions administer very few anesthe- 
sias. 


ANESTHESIAS ADMINISTERED 


The number of hospitals making 
the major demand on available qual- 
ified anesthetists and the number of 
qualified anesthetists available mean 
little unless the number of anesthe- 
sias administered is known. To this 
end, statistics on operations and 
births as reported by the American 
Hospital Association Directory for 
1950 were projected, and the ratio 
of operations and births to admis- 
sions was computed (table 5). The 
ratio of admissions to anesthesias 
in those hospitals offering anesthe- 
siology residencies (/.4.M.A. for 


TABLE 4.—ANALYSIS OF THE MEMBERSHIP OF THE AMERICAN SOCIETY OF 
’SIOLOGISTS ror 1949 


Associate members (dentists)..... 
Foreign members ..... 
Active members in the U. S....... 


TOTAL ..cecs 


Junior members (students)....... 


1,837 


688 


( 75 foreign) 
58 


*476 were diplomates of the American Board of Anesthesiology; 12 of these were in Canada, 
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TABLE 5.—PERCENTAGE OF ADMISSIONS REQUIRING ANESTHESIA SERVICE IN 


HOSPITALS IN THE UNITED STATES IN 1949 


(Projected) 
Per Cent 
ital Association | 4gnissions Operations| Births \Anesthesias 
4,585 short-term general 
2,967,558 
J.A.M.A. for April 15, 1950 1LSI8199 
*163 nonfederal hospitals 
offering anesthesiology 
.. 1,958,739 1,099,655 56 
* 39 federal hospitals 
offering anesthesiology 
377,844 179,214 47 
A.A.N.A. questionnaire 
__*820 general hospitals.........| 4,905,514 2,532,050 a 


*Hospitals on which data were complete and seemingly reliable. 


April 15, 1950) and in those hospi- 
tals covered by the A.A.N.A. ques- 
tionnaire was also determined 
(table 5). In estimating the anes- 
thesia requirements for obstetrics, 
the Hospital Association 
statisfics on births for short-term 
general hospitals only were pro- 
jected, because of the possibility 
that only those hospitals in the other 
categories reported births that had 
births. As this figure does not in- 
clude births in the other categories 
of hospitals, it is-minimal. ‘Table 
5 shows that for 1949 the esti- 
mated total anesthesias, including 
obstetric anesthesias general 
short-term hospitals only, amounted 
to 11,518,139, or 65 per cent of 
total admissions in registered hospi- 
tals throughout the United States. 
There are two explanations for 
the discrepancy among the ratio of 
anesthesias to admissions in nonfed- 
eral hospitals offering anesthesiol- 
ogy residencies (56 per cent), in 
hospitals covered by the A.A.N.A. 
questionnaire (52 per cent), and in 
the .total hospitals in the United 
States as reported by the American 


Hospital Association (65 per cent). 
In hospitals offering anesthesiology 
residencies, the surgical services 
would be expected to be larger than 
those in the average hospital as rep- 
resented by the returns to the 
A.A.N.A. questionnaire. In addi- 
tion, the A.A.N.A. questionnaire re- 
vealed a major neglect of obstetric 
anesthesia service in many of the 
hospitals from which returns were 
received. It may be assumed that, in 
many of the hospitals reporting the 
number of anesthesias administered, 
obstetric anesthesia is the stepchild 
of the anesthesia department and 
accurate records are not kept. From 
returns from 56 hospitals in which 
the surgical and obstetric anesthe- . 
sias were reported separately, 30 
per cent of the anesthesias were for 
obstetrics. This correlates with a 
similar computation using statistics 
of the American Hospital Associa- 
tion. 


ANESTHETISTS NEEDED 


To determine the number of an- 
esthetists needed to administer 11,- 
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TABLE 6.—ANESTHESIA PERSONNEL IN 1,108 HospiTats IN WuicH A.A.N.A. 
MeMBers WorKED IN 1949* 


Nurse anesthetists 
A 


Medical anesthesiologists .......... 
Physician anesthetists ... 
Student nurse anesthetists.......... 
Residents 


Hospitals Per Cent 

1,108 100 
338 30 
389 35 

337 30 
86 8 


Others (medical students, nurses, nurses’ aides and 
practical nurses, lay persons, and osteopaths)....... 97 8 


*Does not include hospitals where general practitioners, surgeons, and dentists also administered 


anesthesia. 


518,139 anesthesias, the country- 
wide average of anesthesias admin- 
istered by nurse anesthetists was 
computed from 1,420 question- 
naires reporting what seemed to be 
reliable statistics. This average for 
1949 was 685 anesthesias per nurse 
anesthetist. 

If 11,518,139 anesthesias were 
administered in 1949 and if an anes- 
thetist on the average administered 
685 anesthesias during the year, 
16,815 anesthetists were needed to 
do the work. We can account for 
only 5,515 who were qualified by 
membership in the American Soei- 
ety of Anesthesiologists or the 
American Association of Nurse An- 
esthetists. In other words, less than 
a third of those needed were avail- 
able. 

Every year about 230 anesthesiol- 
ogy residents and about 500 nurse 
anesthetists enter the field. If the 
needs of anesthesia service remain- 
ed static and if the attrition rate 
for anesthetists were zero, it would 
take fifteen years before a supply 
could be built up to meet the de- 
mand. 

From the records of 130 candi- 
dates taking the last A.A.N.A. qual- 
ifying examination for membership, 
it was found that the average case 
lasts one hour and two minutes. If 
an hour is the average time required 
for the administration of an anes- 


thesia, the average anesthetist is 
putting not quite fourteen hours a 
week into the actual administration 
of ane thesia. Although anesthesia 
time is no measure of the actual 
work done by an anesthetist and 
does not include the preparation and 
care of supplies and the preoper- 
ative and postoperative care of the 
patient, it is revealing that almost 
two thirds of an anesthetist’s time . 
is spent on auxiliary duties. 

Who, then, administered the anes- 
thesias, and where was the anesthe- 
sia service weakest? 

Table 6 shows the percentage of 
hospitals using various types of per- 
sonnel to.administer anesthesia. It 
must be recognized that all these 
hospitals had qualified nurse anes- 
thetists in their employ, either as 
full-time or part-time workers, and 
the statistics should not be inter- 
preted as being representative of all 
hospitals. However, that 8 per cent 
of these hospitals were using un- 
qualified persons to administer anes- 
thesia shows that the problem of 
anesthesia service coverage is far 
from being a matter of nurse anes- 
thetists and/or medical anesthe- 
siologists. In these hospitals 17 per 
cent of staff nurse anesthetists and 
26 per cent of free-lance nurse anes- 
thetists were not members of 
the American Association of Nurse 
Anesthetists. 
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TABLE 7.—DISTRIBUTION OF 4,618 GENERAL HospITALs OFFERING COMPLETE 
SERVICE, OF NURSE ANESTHETISTS IN THOSE HOSPITALS, AND OF 
OPERATIONS AND BIRTHS IN 4,585 SHORT-TERM GENERAL HospPITALs 


A. Distribution of Hospitals—J.A.47.A., May 6, 1950 


Bed Size Hospitals Per Cent of Total 
B. Distribution of Nurse Anesthetists—A.A.N.A. Questionnaire 
Bed Size Hospitals Per Cent of Total 
171 17 


C. Distribution of Operations (projected )—A.H/.A. Directory for 1950 
Short-term 


Bed Size General Hospitals Operations Per Cent of Total 
091 785,009 1] 
1,053 1,220,610 17 
1,043 2,919,518 39 
ONG 398 2,478,430" 33 

D. Distribution of Births (projected)—A.H.A. Directory for 1950 

Bed Size Hospital Births Per Cent of Total 
2,091 476,749 16 
1,053 539,325 18 
1,043 1,129,694 38 

ZOTAL 4.585 2.967.558 100 


A summarizing correlation was 
made of the distribution of 4,618 
general hospitals offering complete 
service, of nurse anesthetists in 
those hospitals, and of operations 
and births in 4,585 short-term gen- 
eral hospitals to find out whether 
any size of general hospital was be- 
ing neglected with respect to anes- 
thesia service (table 7). x 

Although the greatest percentage 
of hospitals were 1 to 50 beds (46 
per cent) and although only 15 per 
cent of those hospitals were cov- 
ered in the replies to the A.A.N.A. 
questionnaire, only 11 per cent of 
operations and 16 per cent of births 
were in that size hospital. At the 


other end of the curve we find that 
33 per cent of hospitals were over 
100 beds, but that 62 per cent of 
these hospitals were covered by re- 
plies to the A.A.N.A. questionnaire, 
and that 72 per cent of operations 
and 66 per cent of births were in 
these hospitals. 


SUPERVISION OF ANESTHESIA 
DEPARTMENT 


The Principles of Relationship 
between Hospitals and Radiologists, 
Anesthetists, and Pathologists rec- 
ommends that, except in unusual 
circumstances, the anesthesia de- 
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TABLE 8.—DURATION OF EMPLOYMENT OF NURSE ANESTHETISTS 
ON PRESENT AND Previous Jops 


Present Position—1,800 nurse anesthetists reporting 


Years ] 2 3 
Per cent 31 ls 


Years l 2 3 
Per cent 33 16 14 


partment should be under the direc- 
tion of a qualified anesthesiologist 
or member of the medical staff with 
a special interest in anesthesia. To 
find out how closely the standard 
was being adhered to, the A.A.N.A. 
questionnaire asked the question: 
“Who is in charge of the anesthesia 
department?” In the 1,013 hospi- 
tals covered by the questionnaire, 
482 departments, or 48 per cent, 
were headed by physicians (anes- 
thesiologists, physician anesthetists, 
surgeons, or medical directors) ; 
457 departments, or 45 per cent, by 
nurses; 28 departments, or 3 per 
cent, by hospital administrators ; 
and 46 departments, or 4 per cent, 
had no head. 


TENURE OF ANESTHETISTS 

Another aspect of anesthesia serv- 
ice is the length of tenure of the 
anesthetist. A complaint made by 
hospital administrators is that anes- 
thetists, both physician and nurse, 
have uncommendable migratory 
habits. the A.A.N.A. ques- 
tionnaire we learned that there is 
some truth to the contention in the 
first several years of a nurse anes- 
thetist’s employment, but that is not 
the whole story. 

Table 8 shows the percentage of 
anesthetists holding the same job 
one, two, three, four, five, ten, fif- 
teen, twenty, and twenty-five years. 
While the largest percentage of 
anesthetists had held previous and 
present jobs for only one year, the 
next largest percentage was in the 
five year category. Since approxi- 


4 


8 


Previous Position—1,376 nurse anesthetists reporting 


4 
8 


5 10 15 20 25 
4. 3 

5 10 15 20 25 

18 
mately 500 student nurse anesthet- 
ists are graduated each year, at 
least one third of the anesthetists 
in the one year categories may be 
assumed to be new to the job. 


COMMENT 


In 1949 there were less than one 
third the number of qualified anes- 
thetists needed to cover the anesthe- 
sia services in hospitals the 
United States. The first need is ob- 
viously for more training programs 
for anesthetists. Whether or not the 
cost of anesthesia service is greater 
in the hospital that has a training 
program than in the one that has 
none is controversial. Anyone un- 
dertaking to get at the facts would 
encounter difficulty because of the 
reluctance of hospitals to answer 
questions about money. That does 
not say, however, that such a study 
would not be valuable. 

The suggestion that central 
schools for teaching theory to nurse 
anesthetists should be established 
has been made time and time again, 
and once an accreditation program 
based on a sound curriculum is in 
operation, the establishment of cen- 
tral schools would seem to be the 
next step. The American Associa- 
tion of Nurse Anesthetists is con- 
cerned about the number of small 
schools that have sprung up in the 
effort of hospitals to cover the 
schedules. It is highly unlikely that 
the students are getting the proper 
theoretical training in these hospi- 
tals, but until an accreditation pro- 
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gram is in operation, and all schools 
are inspected, proof of this conten- 
tion is lacking. However, with the 
establishment of central schools, 
small hospitals could be supplied 
with students on a rotating intern- 
ship basis, and eventually a pool of 
anesthetists would be built up that 
would more adequately supply the 
demand. 

Since present methods of build- 
ing up the supply of anesthetists are 
obviously inadequate, the feasibil- 
ity of routinely training medical 
students and interns with no par- 
ticular interest in anesthesia might 
well be re-evaluated. For if the aim 
is to provide anesthesia service by 
qualified anesthetists in every hos- 
pital, the training of medical stu- 
dents and interns in order to cover 
the service is no less than wasteful, 
when the same time and clinical ma- 
terial could be used to train profes- 
sional anesthetists and surgical res- 
idents. 


As was previously stated, the 
A.A.N.A. questionnaire showed a 
disturbing neglect of obstetric anes- 
thesia. It was in obstetric anesthe- 
sia that most of the unqualified per- 
sons were working. The attitude of 
the professional nurse anesthetist is 
that an anesthetist should be trained 
to do all types of anesthesia and that 
obstetrics is part of the total job. 
However, many with this attitude 
refuse to take obstetric call unless 
the case is particularly difficult be- 
cause the burden of the regular 
anesthesia schedule is too great. At 
the same time they object to the 
training of obstetric nurses in anes- 
thesia; the nurse partially trained 
in anesthesia is not much better 
than the one with no training, and 
there is the danger that she may 
wander incompletely qualified into 
the field of surgical anesthesia. The 
attitude is a proper one, but it does 
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not solve the problem. If nurses 
and others are used to administer 
obstetric anesthesia, rigid super- 
vision of their work should be en- 
forced. A better solution during the 
present shortage of anesthetists 
would be to relieve the qualified 
nurse anesthetist of ancillary duties 
so that more time might be given 
to the actual administration of anes- 
thesia. If it is the policy of the med- 
ical school or hospital that residents 
in obstetrics and surgery should re- 
ceive some training in anesthesia, 
they should get it during the day, 
when they are most likely to be 
supervised, and not on obstetric 
call. Some hospital anesthesia de- 
partments staffed by physicians hire 
nurse anesthetists to give obstetric 
anesthesia only, which is a reflec- 
tion of their attitude toward this 
important phase of the service. 


It was previously stated that the 
average anesthesia time for an anes- 
thetist is not quite fourteen hours 
a week, exclusive of the time spent 
in the care of equipment, preopera- 
tive preparation, and preoperative 
and postoperative care. There are 
a number of possible reasons for 
this poor utilization of an anesthet- 
ist’s ability: Time wasted while the 
anesthetist waits for the surgeon, 
the surgeon who will have only one 
anesthetist administer anesthesia 
for him, surgeons and anesthetists 
who don’t get along, and inefficient 
scheduling of cases are factors that 
might bear investigation. With the 
co-operation of the surgical staff in 
keeping to schedules and in having 
patients ready for the operation 
when they come to the operating 
room, many hours of an anesthet- 
ist’s time might be saved. 


The high percentage of anesthet- 
ists with an employment record of 
only one year, even when the new 
recruits to the field are excluded, 
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testifies to the unsettled habits of 
certain young anesthetists: But we 
also have evidence that certain hos- 
pitals as well as anesthetists deserve 
to be put on the black list. To stabil- 
ize anesthetist service, the hospitals 
need to scrutinize their personnel 
policies and their personnel. One 
person, and it is not necessarily the 
operating room supervisor, can 
raise havoc with an entire depart- 
. ment. Salary and maintenance are 
not the only or the most important 
considerations in keeping anesthet- 
ists. There have been jobs going 
. begging that have offered $400 a 
month and maintenance. It is not 
to be expected that a hospital want- 
ing trained nurse anesthetists for 
obstetric anesthesia only will have 
much success in getting or keeping 
personnel. A hospital that provides 
miserable living quarters would do 
well to spend a little money in re- 
decorating and save it in the rapid 
turn-over of anesthetists. The 
A.A.N.A. is trying to impress on its 
members their responsibilities as 
employees, but hospitals have to 
keep up their end as well. A hospi- 
tal that has a record of keeping over 
20 per cent of its staff less than a 
year should examine its policies be- 
fore putting the entire blame on the 
anesthetists. 


SUMMARY 


The problems of anesthesia serv- 
ice coverage are complicated by lo- 
cal and regional conditions, and it 
would be foolish to attempt to for- 
mulate a policy to fit every hospital 
situation. The type of surgery done 
in the hospital and the relative pow- 
ers of the head of the anesthesia de- 
partment, the administrator, the 


surgeons, and the board of trustees 
limit what any one of them can do 
to improve the service. However, 
the need for improvement and the 
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dissatisfactions with current condi- 
tions are great enough for all per- 
sons involved to give and take in a 
realistic effort to make anesthesia 
service function. 

With co-operation among hospi- 
tal administrators, medical anes- 
thetists, nurse anesthetists, and sur- 
geons the road could be paved for 
more hospital anesthesia depart- 
ments to be headed by qualified phy- 
sicians and also for a similar better 
utilization of the ability of nurse 
anesthetists by their employment in 
hospitals where the doors are now 
closed to them. With co-operation 
it is not impossible to conceive of 
central schools for providing theo- 
retical. training in anesthesia and 
the establishment of rotating intern- 
ships in hospitals unequipped to 
conduct schools but rich with clin- 
ical material. However, before there 
will be co-operation, physician an- 
esthetists must have an honest re- 
spect for their nurse co-workers 
and not a mental reservation that 
they are inferiors to be tolerated be- 
cause it is the hospital’s policy to 
employ them. At the same time 
nurse anesthetists must have the 
same esteem for physician anesthet- 
ists that they have for surgeons and 
not belittle the physician for choos- 
ing a field that nurses have been able 
to enter with fewer qualifications. 

With the ever present shortage of 
qualified anesthetists, anesthetists 
themselves, as well as department 
heads, administrators, and surgeons, 
need to discover ways for the bet- 
ter utilization of working hours on 
the anesthesia service. 


That less than one third of the 
qualified anesthetists needed were 
available in 1949 is a significant in- 
dication of the direction anesthe- 
sia service in the United States is 
headed unless a halt is called by 
those whose responsibility it is. 
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PSYCHIATRIC ASPECTS OF ANESTHESIA 


F. Gordon Pleune, M.D.* 
Rochester, N. Y. 


The subject, psychiatric aspects 
of anesthesia, does not lend itself 
easily to brief and simple discussion. 
At the outset, I must say I feel that 
in the past two or three decades 
psychiatric aspects of anesthesia 
have been considered all too briefly 
by your highly skilled and rapidly 
advancing profession. It seems to 
me that this subject is of basic 1m- 
portance in anesthesia, and in this 
short time today I hope that at least 
I may be able to make the subject 
seem worthy of your further in- 
terest and study. 

When it came time to think of 
what to say here, | submitted to the 
traditional impulse of all speakers: 
I went to the library to find in books 
some time-honored words of wisdom 
that had been written on this subject. 

I soon found shelves full of im- 
pressive books. A _ search of the 
table of contents and the index in 
Clinical Anesthesia,‘ a recent, fairly 
thick textbook, failed to reveal even 
the words psychiatry, psychology, 
or psychologic factors. I looked 
under nervous system, nervousness, 
etc., and found nothing pertaining 
to this subject. Somewhat surprised, 
I looked for a chapter, or at least 
a few pages, on the anesthetist- 
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patient relationship, fear of anes- 
thesia, or neurotic,reaction to anes- 
thesia—and found no such heading. 
By this time, puzzled but undis- 
mayed, | came upon the section 
called preanesthetic care and medi- 
cation. In this section is recorded, 
in the most elaborate, painstaking 
detail, suggestions as to what ought 
and what ought not’ to be done 
physically\for the patient to avoid 
trouble. is made clear—from the 
e and preparation of his 
the protection of his hair 
and the proper length of his finger- 
nails to prevent scratches. “The 
patient should be brought to the 
operating room without exciting him 


if possible. Before the patient leaves 


his bedroom, the floor nurse should 
remove jewelry, artificial teeth if 
they are removable or any foreign 
bodies the patient has loose in his 
mouth. The patient should wear 
enough night clothes, socks, dress- 
ing gown, slippers, and so forth, to 
be comfortable and the floor nurse 
should see that no extra clothing is 
left in the operating room, for in a 
busy operating room suite, clothes 
and valuables may be lost. Some- 
times the transfer of the patient 
from his bedroom to the operating 
suite can best be accomplished. with 
a wheel chair and sometimes with 
a hospital cart. The patient should 
be protected against drafts and 
against being chilled. His stay in 
the waiting room of the operating 
suite should not be long. A stay of 
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ten to fifteen minutes is optimal.” 
In contrast to this impressive list of 
precautions, only one sentence di- 
rectly pertains to the patient’s psy- 
chologic status. “Preliminary medi- 
cation is valuable in bringing the 
patient to a condition of quietness 
and complacency which eliminates 
so far as possible the apprehension, 
fear, and resistance to anesthesia 
which are only too apparent in many 
patients unless sedatives have been 
used.” (Italics: mine. ) 

This supreme and somewhat naive 
confidence in the use of drugs for 
controlling or modifying human be- 
havior might be called the fallacy 
of the “Drug Age” in medicine. Too 
often, drugs are modern, stream- 
lined substitutes for understanding 
and wisdom about human behavior 
—what used to be called the art of 
medicine. 

In the light of modern psychiatry 
understanding and modifying hu- 
man behavior is not simply an art— 
an intuitive, mystical ability that 
some persons have and some don’t— 
but a science, the study of which 
will increase our knowledge of man. 
In other words, the so-called art of 
medicine should become a part of 
the science of medicine so that the 
dominance of uncomprehending, 
emotional re-action can be replaced 
by reasonable and intelligent action. 

It is generally accepted that man 
possesses reason and intelligence as 
well as emotions. We have used 
reason and intelligence extensively 
in studying and mastering our ex- 
ternal environment. The physical 
sciences have progressed enormous- 
ly, to such an extent that many 
persons are frightened by this atomic 
age. But we have been peculiarly 
slow or unwilling to apply the same 
powers of scientific reasoning and 
intelligence to the study of man’s 
emotional structure and behavior. 

This whole area is often just 
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called “human nature,” which is 
marveled at, joked about, deplored, 
ridiculed, and sadly considered to 
be impervious to change. Psychiatry 
holds that by the use of reason and 
scientific study greater understand- 
ing of psychic functions (human 
nature) is possible, and that this 
can bring. about more intelligent 
action. On this basic principle— 
that human behavior is to a great 
extent understandable and modifi- 
able — psychiatry is proceeding, 
humbly recognizing the complexities 
and difficulties of its task and 
realizing that there is much we do 
not yet know. 

It is noteworthy that the older 
textbooks on anesthesia contain 
more discussion of psychologic fac- 
tors than many recent ones. This 
earlier interest and awareness has 
perhaps been replaced by a greater 
faith in drugs to handle anxiety and 
fear. I consulted other books, many 
of them, including Paluel J. Flagg’s 
book The Art of Anesthesia,” first 
published in 1916. This contains 
various bits of superficial but sen- 
sible advice that add up to saying 
“be sympathetic to the patient, try 
to win his’ confidence.” 

Thinking that perhaps a book on 
local anesthesia might deal more ex- 
tensively with the matter of psychic 
problems, I looked through Hertz- 
ler’s book entitled The Technic of 
Local Anesthesia.? Under “General 
Preparation of the Patient’ the 
following statements appear: “It is 
desirable that any patient about to 
undergo an operation should have 
his mental and physical equipoise 
disturbed as little as possible. This 
is doubly important if the operation 
is to be under local anesthesia. Un- 
less some special indication exists 
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no great departure from normal liv- 
ing is required. A full bath, a restful 
night’s sleep and a normal bowel 
movement are all the general prepa- 
ration that is required.” Then under 
“Special Preparation” this technical 
advice is given: “Before the initial 
injection is made, the patient should 
be told that the first prick of the 
needle will cause about as much pain 
as the giving of an ordinary hypo- 
dermic injection. One of my pa- 
tients estimated the pain as about 
‘two mosquito power.’ I have used 
this expression with advantage to 
the mental poise and comfort of 
other patients. This forewarning 
prepares him for the slight pain. It 


is remarkable how far minute de-° 


tail goes toward gaining the con- 
fidence of the patient and establish- 
ing his faith in the success of the 
procedure. If the initial prick 
causes the patient to scream with 
pain, the operator has an indication 
of the state of his mind, and re- 
newed efforts must be made to gain 
his cooperation.” No further dis- 
cussion is devoted to what the re- 
newed efforts might be. 

As a final example, I quote from 
¥, British book written by C. L. 
Hewer some eighteen years ago and 
called Recent Advances in Anal- 
gesia and Anesthesia.* In a chapter 
called “The Personat Factor, Use 
of Suggestion” the author states: 
“An anesthetist may have the most 
perfect knowledge of the latest 
theories and also the highest tech- 
nical skill and yet be a failure in his 
profession. The reason is, of course, 
that Anesthesia is an art as well as 
a science, and a man may simply 
be a trained scientist, regarding his 
patients as ‘cases’ while knowing 
nothing of what may perhaps be 
most aptly described as ‘bowels of 
compassion.’ The patient rightly re- 
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gards a serious operation as one of 
the most important events in his life, 
and not only appreciates real kind- 
ness and sympathy from his anes- 
thetist, but is also in a state which 
readily responds to suggestion.” 
This chapter consists of two full 
pages! (out of 272)—the most ex- 
haustive and prolonged discussion of 
psychologic matters I found in any 
of the ten or twelve books that I 
looked through rather carefully. 

I have mentioned these books not 
to deride or to criticize them but to 
point out as a simple fact that very 
little is written about psychologic 
factors in anesthesia that even re- 
motely approaches the very excel- 
lent, complete, highly developed 
knowledge of chemical, physiologic, 
and technical factors in anesthesia. 

The brief and rather superficial 
treatment of the anesthetist-patient 
relationship is, I believe, due not so 
much to the feeling that it-is unim- 
portant as to an assumption that 
everybody intuitively knows about 
it, that the “psychology of the situa- 
tion” is rather self evident, and that 
by virtue of having lived to maturity 
and having had a certain number of 
experiences one knows how to be- 
have with patients. There is at times 
a curious complacency about or even 
resentment of the implication that 
one might be ignorant of or mis- 
taken about the proper psychologic 
treatment and understanding of 
patients. 

It is true that many persons, in- 
cluding some anesthetists, are intul- 
tively rather good psychologists or 
psychotherapists without being 
urged or taught to be. These rare. 
and gifted individuals act wisely 
without actually knowing what they 
do or why. But our purpose here is 
to try to understand specifically the 
anesthetist-patient relationship, 
since this should be not just an 
automatic interaction but a proper 
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subject for scientific study. In- 
creased knowledge of this subject 
can result in improved technic, just 
as increased knowledge of physical 
and chemical factors results in im- 
proved technic. 

I need not remind you that the 
situation of undergoing anesthesia 
is a very unusual one in a person’s 
life experience, as it involves the 
complete submission of one human 
being to the complete dominance and 
control of another. For some per- 
sons this passive surrender of even 
the safety of one’s life to another 
person is relatively easy, while for 
others it may be laden with tre- 
mendous anxiety that compels them 
to fight against it, even though they 
consciously want to co-operate. Per- 
sons who are very trusting, who 
have had good relationships with 
powerful and superior figures, such 
as parents, teachers, bosses, superior 
officers, and religious leaders, are in 
general able to approach the anes- 
thesia situation more realistically 
with less dread and _ emotional 
struggle than those who are uncon- 
sciously aggressive, hostile, sus- 
picious, and insecure. 


I emphasize the word wuncon- 
sciously because it is important to 
realize that the breath-holding, 
shouting, struggling patient is not 
doing this deliberately and volun- 
tarily. You may say, “That is noth- 
ing new or surprising; I have al- 
ways known that.” Perhaps so, but 
there is a great tendency to forget 
what one knows in times of stress 
and then to feel that the patient is 
being unco-operative or obstructive, 
that his behavior is more or less a 
personal affront, and that he is stub- 
born, mean, and inconsiderate, i.e., 
a bad patient. You have then made 
a moral judgment of him, which is 
not properly a part of your scientific 
work. Your attitude is important 
and should be based on a deep 
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understanding of the situation rath- 
er than on an emotional reaction to 
it. Confronted with anesthesia and 
surgery, the average person is on 
the brink of a new and unknown 
human experience. Even at best, 
considerable anxiety and uncertain- 
ty are inevitable. To be completely 
overpowered by a relative stranger, 
whose hands for a time hold abso- 
lute control over life or death, is not 
easy to face with equanimity. The 
patient’s state of mind depends 
not only upon how well you run 
your machine or prepare your 
syringe and needles, but also upon 
how well you can bring about be- 
tween yourself and the patient an 
atmosphere of confidence, trust, and 
security. 

There is a great tendency on the 
part of many professional persons 
to take a God-like attitude toward 
their clients, customers, or patients. 
In saying this I include many phy- 
sicians, and at this moment I refer 
also to some anesthetists. With our 
special knowledge, our long years of 
unique and difficult training, our 
allegiance to a special discipline 
with its heavy responsibility and al- 
most sacred routines, we may un- 
wittingly slip into an aristocratic, 
down-the-nosish, superior attitude 
toward the average patient. A pecu- 
liar air of haughtiness and mystery 
surrounds the personnel in many 
operating rooms. There is a ten- 
dency to regard patients almost as a 
different species, and a rather in- 
ferior species at that. They are too 
often treated with an aloof and 
rather weary tolerance and are spo- 
ken of as if they were pieces of ma- 
terial to be processed in a scientific, 
sterile shop. Typical operating room 
slang, such as “Dr. Green’s hemorr- 
hoid is ready,” or ““Who’s scrubbing 
on Dr. Brown’s breast,’ may be fine 
examples of brevity and efficiency in 
speech, and I have no criticism of 
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that, but they also illustrate an atti- 
tude toward patients that is not par- 
ticularly healthy. Such conversa- 
tions indicate a mechanized atti- 
tude toward patients who become 
only cases with organs and blood 
pressures, and it is forgotten that 
they are also human beings with 
emotions that may be more sensi- 
tive or more diseased and abnormal 
than their tissues. The patient’s 
emotional feelings are too often not 
treated with the same skill and deli- 
cacy as his organs. In your profes- 
sion you have an unusual oppor- 
tunity to see human beings with the 
“cellophane” removed. In anesthe- 
sia, as in certain other situations of 
stress, the shell of social amenities 
fades away, and you have a better 
chance to see people as they really 
are emotionally. Sometimes observ- 
ers are not only surprised but con- 
temptuous of what they see. 

A patient with emphysema and a 
poor vital capacity is considered to 
have a legitimate problem to be 
solved with special skill, resource- 
fulness, and perhaps different tech- 
nics. After all, he is sick, and he is 
not blamed. But a patient who 1s un- 
reasonable or unco-operative is like- 
ly to be met with disgust, irritation, 
and hostility. Instead of saying he 
has a poor “vital capacity” for 
anxiety and stress, we label him as 
a “bad” patient. Instead of being 
considered emotionally sick or emo- 
tionally upset, he is likely to be con- 
sidered a “louse.” To be physically 
sick or crippled is permissible, but 
to be emotionally sick, i.e., neurotic, 
often brings criticism. You can ex- 
pect, hope for, and sometimes find 
healthy emotional reactions just as 
you may find healthy lungs in a pa- 


tient, but there is no point in being’ 


resentful if either of these things 
in a patient is abnormal. 

It is especially important for 
‘anesthetists to be constantly aware 
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that a large percentage of patients 
have some psychologic illness that 
accounts for much of the so-called 
“bad” behavior, i1.e., resistance and 
poor co-operation, and that this be- 
havior is motivated not by a con- 
scious and voluntary wish to be dif- 
ficult, but by unconscious fear and 
aggressiveness that they are not able 
to control at the moment. If this is 
true, it is not only unjustified but 
unreasonable to become angry, criti- 
cal, or threatening. 

Continued exposure to surgical 
routine tends to make it seem com- 
monplace, and it is easy to overlook 
the powerful, distressing impact of 
the situation on patients. How many 
times in his office a_ psychiatrist 
hears patients undergoing treatment 
describe, with still fresh anxiety, 
traumatic experiences that occurred 
in an operating room. Even though 
years have passed, they may experi- 
ence palpitation or nausea or anxi- 
ety during the retelling. What 
makes the experience traumatic to 
some persons while it is handled 
with ease by others? 

first, a word about what may be 
called the “normal psychology” of 
illness. All persons who are sick 
undergo certain psychologic chang- 
es. These are lucidly discussed in 
an article by Dr. John Romano 
called “Emotional Components of 
IlIness.”° highly recommend this 
article to you who are called upon 
daily to-deal with the sick. I should 
like to quote briefly from Dr. Ro- 
mano’s article: “Sick people are 
anxious people. Illness constitutes a 
definite threat to their security. The 
resultant anxiety may vary in in- 
tensity, expression, and duration de- 
pendent upon the interchange of the 
variables of the character of the 
noxious stimulus and the nature of 
the person. Obviously, these varia- 
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tions may run the full gamut of hu- 
man experience, from the active de- 
fiance and denial of one who cannot 
tolerate illness to the ‘mater dolo- 
rosa’ attitude of one who finds emo- 
tional satisfaction in the passive role 
of suffering. But throughout the ex- 
perience of illness one can detect a 
general principle. One can observe 
the self-absorption, the retirement 
from reality and the regression of 
the sick person.” 

A fundamental principle in the 
understanding of sick persons is the 
concept of regression. They become 
more self absorbed and less able to 
consider other persons and to act in 
a mature and realistic manner. They 
are not able, and you should not ex- 
pect them, to be hereic and objec- 
tive. They become more like chil- 
dren. It is curious how different we 
feel and behave toward a child than 
toward a sick anxious adult who 
emotionally may be very much like 
a child. The child’s anxiety brings 
forth sympathy and_ tenderness, 
while the same reaction in an adult 
may draw criticism and contempt. 
The point I wish to make is that 
psychiatry finds that this regression 
is a necessary adaptive device and 
that it should be met with the same 
understanding, equanimity, and de- 
sire to help with which we treat 
other aspects of illness. In addition 
to this so-called normal regression 
that occurs to.some degree in all 
sick persons, other psychologic phe- 
nomena are seen in certain neurotic 
patients and may greatly affect their 
behavior in regard to anesthesia. 
One of these phenomena is a “fear 
of loss of control.”’ As do all neu- 
rotic symptoms, this exists to some 
degree in everyone. It may be con- 
sidered normal to be afraid of com- 
pletely abandoning control and of 
being entirely unable to protect 
one’s self and preserve one’s life 
and safety. Everyone is afraid of 
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being injured, and an operation is 
injurious despite its good purpose. 
In some persons, however, this fear 
of loss of control is tremendously 
exaggerated. It reaches the point of 


irrational panic. But again these ir- 


rational degrees of fear are due to 
unconscious processes. The patient 
does not know why he is so afraid. 
Sometimes in analytic psycho- 
therapy the basis of these fears can 
be brought to consciousness. Then, 
and only then, can the patient gain 
control by mastering the fears by 
reason and intelligence. This is the 
basis of all psychoanalytic therapy. 
It is usually found that the uncon- 
scious conflict has to do with sexual 
or aggressive feelings or both. The 
anesthesia-surgery situation may 
represent to the patient’s uncon- 
scious fantasy the possibility of a 
sexual attack under which he will 
be passive and helpless. This is 
characteristic of hysterical patients 
who also frequently have an uncon- 
scious fear of being sadistically 
injured or killed. To certain pa- 
tients anesthesia represents the po- 
tential fulfilment of unconscious 
fantasies of punishment and death. 
The idea of being completely out of 
touch with the world, away from 
conscious reality, and cut off from 
contact with all that is familiar, se- 
cure, and protecting is nearly un- 
bearable to some persons. This 
primitive type of anxiety is thought 
by many psychoanalysts to be a re- 
activation of infantile anxiety over 
separation from the mother, who 
initially represents all that is com- 
forting, safe, and familiar. The de- 
gree of anxiety is greatest in those 
persons whose mother-child rela- 
tionships were for one reason or an- 
other traumatic or unsatisfactory. 
Some neurotic persons experience 
irrational panic even at the idea of 
going to sleep, that is, of being sepa- 
rated from reality and abandoning 
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control even to this extent. It would 
be interesting to find out routinely 
from patients who are going to un- 
dergo general anesthesia whether 
they have difficulty in going to 
sleep, how much difficulty, how of- 
ten, etc., and to see whether there 
is any correlation between this dif- 
ficulty and difficulties encountered 
in the induction of anesthesia. 

In contrast, instead of fearing 
passive suffering, the person may 
fear .that if he loses control he 
may actively do something or say 
something aggressive or sexually 
unacceptable. You have probably 
had patients who were inordinately 
curious about how they behaved 
during anesthesia and who asked, 
“What did I do,’ or What did 
I say?” You may have had pa- 
tients who did say surprising things, 
or who masturbated or made sexual 
or aggressive gestures during induc- 
tion or recovery from anesthesia. 
The conscious controlling mind 
vaguely senses and fears some 
things in the unconscious. This 1s 
true of every individual. It is a bio- 
logic fact that we all have certain 
repressed, controlled, unacceptable 
fantasies and feelings. But the 
strength of these feelings, the par- 
ticular form and content of them, 
and the degree of control over them 
vary according to the individual’s 
life experiences, especially very 
early childhood experiences. 

If such fantasies and fears are 
unconscious and therefore not sub- 
ject to reason and conscious con- 
trol, of what practical use is this 
knowledge to us? Has it any bear- 
ing on the practice of anesthesia, or 
is it just a matter of curiosity? First 
of all, a rather simple and incon- 
testable point is that it is good to 
know all you can about human be- 
ings. The more you know about man 
in general, the more skilful and 
valuable your work with individuals 
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will be. Knowing something about 
the unconscious mind and how it af- 
fects human behavior is at least as 
important as knowing that there are 
hormones that affect human metab- 
olism. And beyond this, there are 


certain practical things you can do, 


or refrain from doing, in the light 
of this knowledge. 
One practical thing some groups 


have done is to divert’ the patient’s 


attention from the anxiety-laden sit- 
uation by introducing an ancient 
and powerful sorcerer into the anes- 
thesia and operating room. This is 
not a witch doctor or a psychiatrist 
but an instrument, called a magnetic 
recorder, that plays “silent”? music 
through earphones during the wait- 
ing period before anesthesia and, if 
desired, all through an operation 
under local or spinal anesthesia. An 
article in a recent issue of Current 
Researches in Anesthesia and Anal- 
gesia® describes this apparatus in 
detail. The authors meet some of 
the immediate and obvious objec- 
tions to such an idea (its cost, clum- 
siness, danger from sparks, its use- 
lessness, etc., etc.) with some im- 
pressive and practical statistics, as 
impressive and practical as statis- 
tics ever are. At any rate, it is inter- 
esting and, I think, sound and prac- 
tical that anesthetists should begin 
thinking more about, and doing 
something about, the patient’s emo- 
tional status during anesthesia. 
You cannot banish unconscious 
fears in the short time before anes- 
thesia, but some things can be done 
to help the patient control them. 
This help should be given as early 
as possible and not in the last thirty 
seconds before induction. -Like a 
fire, anxiety is easier to prevent than 
to control once it is in full swing. 
Too many, or even most, patients 


» 

6. Light, G. A.; Haymond, W. V.¢ Living- 

stone, H. M., and Willard, J.: Use of magnetic 

recorder ‘“‘silent’”’ music during operations. 
Anesth. & Analg. 28:330-338, Nov.-Dec. 1949. 
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come to the operating room with no 
preparation, other than an injection 
of morphine, for the trying psycho- 
logic experierice they are about to 
undergo. This reflects on surgeons, 
house staff, and nurses more than 
on the anesthetists, and the irrefu- 
table answer to this always is, “We 
haven't the time.” I do not debate 
this, but nevertheless from a psycho- 
logic point of view a preliminary 
visit of ten or fifteen minutes the 
day before, or a few hours before, 
would help the anesthetist as well 
as the patient to create a better psy- 
chologic climate for the impending 
event. If the patient is allowed to 
talk a little, or even asked to talk or 
ask questions about his feelings or 
fears regarding anesthesia, and if 
he can be given the feeling that you 
understand and accept him as a per- 
son, even if he is neurotic, this will 
do more to increase his confidence 
and feeling of security than stand- 
ard reassurances or a set of orders. 

Next, you can realize that the 
words you say to a patient in prepa- 
ration for anesthesia are of little or 
no importance in comparison with 
the attitude and feeling with which 
you say them. Cold, logical, reason- 
able argument has no place in the 
anesthesia room. For instance, to 
say to a frightened man, “Now, Mr. 
Doe, hundreds of people have this 
dene every day, and they get along 
all right,’ is small comfort to the 
anxious Mr. Doe. This is only con- 
fronting him with something he al- 
ready knows, and it may make him 
even more uneasy to realize that he 
is making a fuss over something 
that you consider a mere trifle. For 
an anesthetist to say to a crying, re- 
sisting child, “Why, Johnnie, you’re 
a big boy. I’m surprised at you,” is 


not only useless but a bit dishonest. 
Furthermore, there is a deprecating, 
chiding note in both of these com- 
ments, and Johnnie or Mr. Doe will 
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sense your disapproval of him. This 
is where the anesthetist’s own re- 
actions affect the situation. If you 
consider the patient’s behavior bad 
and are angry about it, you are very 
likely to express this feeling uncon- 
sciously in what you say to the pa- 
tient. 

I once heard an anesthetist say to 
a complaining patient, ‘‘There is 
nothing to be afraid of, and if you 
do just what I tell you, it will be 
easy.” If I had asked her why she 
said this, I am sure she would have 
said, “Why to reassure him. To 
raise his confidence.” This would be 
her rationalization, but from other 
details, which I will not take time to 
relate, I know that what she basic- 
ally was expressing was this: “You 
are a weakling, and I am angry 
with you.” An allegedly soothing 
and encouraging remark may hide 
from the anesthetist her true feel- 
ings, but not from the patient. He 
will sense the underlying dis- 
approval, and it increases his help- 
lessness and fear. If you can under- 
stand something of why patients act 
as they do, it may help you not to 
get angry or upset about it. 

It should be remembered that, by 
and large, the patients you deal with 
are anxious, frightened, worried 
persons who are under realistic 
stress with respect not only to what 
the operation means to their life and 
health, but to what it means to their 
jobs, their bank accounts, the secur- 
ity of their families, and the plans 
they may have had to give up or 
change. It should be remembered 
that they may also be under unreal- 
istic but nevertheless powerful stress 
as regards unconscious neurotic 
fears of anesthesia and surgery. It 
should be remembered that they are 
in a new, complex unfamiliar world 
(the operating room), which is like 
home to you but to them is strange 
and even terrifying. In the light of 
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all this, it is psychologically more 
sound for you to try to play the role 
of the calm, patient, and reassuring 
mother-figure then the role of 
an impersonal scientific techni- 
cian who expects good behavior 
from his experimental animals, or 
that of the mildly chiding, controll- 
ing, so-called “common sense” psy- 
chologist who tries to be reassuring 
by being logical. 


An awareness of the feelings of 
sick people helps the anesthetist to 
avoid the logical impersonal ap- 
proach. The good psychologist or 
psychiatrist will also avoid a mech- 
-anistic, stereotyped approach to 
patients, i.e., the more or less rou- 
tine preparatory speech filled with 
traditional routine words of encour- 
agement and suggestion. It is much 
wiser and more effective to learn 
something of the individual needs of 
a patient. A preliminary visit to the 
patient provides this opportunity, 
but again this requires time, and in 
. this age of worship of efficiency 
and mass production, time-consum- 
ing procedures are looked on with 
suspicion and disapproval. It is hard 
to convince anyone that, of two 
ways of doing something, the one 
that requires more time and effort 
can be better than the one that re- 
quires less time and effort. But I 
maintain that an anesthetist’s value 
and skill are not measured by the 
number of units (or patients) she 
can process in eight hours. If you 
undertake to discover and apply 
psychologic knowledge to the ad- 
ministration of anesthesia, it does 
not mean you will lose time, but 
that you will be deliberately using 
time in what psychiatry would con- 
sider a wise and valuable way. 


As an anesthetist you are called 
upon to tolerate a great deal of 
anxiety and tension—anxiety and 
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tension not only in your relationship 
with the patient but often in your 
relationship with the surgical team 
whose progress depends upon your 
skill. You may. face unjustified or 
poorly timed criticism when the 
anesthesia is not going well. There 
is then pressure from all sides. You 
and I, as a psychiatrist, have some- 
thing in common there. All too fre- 
quently in psychotherapy there is 
criticism from both patients and the 
physicians who sent them to us and 
who are anxiously waiting for the 
treatment to produce results. [n- 
cidentally, we also are often hd 
assed by critical relatives. You are 
at least spared that. An attitude of 
acceptance and willingness to help 
is not easy to maintain. It requires 
a considerable degree of maturity. 
I read an amusing article by a Dr. 
R:. Warren of Cleveland, called 
“Beatitudes for the Anesthesiolo- 


gist.”* “Blessed are ye when men 
‘shall revile you and persecute you 


and shall say all manner of evil 
against you falsely and ye shall re- 
main still. Rejoice and be exceed- 
ingly calm, for so persecuted they 
the anesthetists who were before 
you.” 

Even though you do not have the 
time to solve by psychotherapy the 
conflicts of the patients (or the 
physicians) that cause trouble in 
anesthesia, it is possible (and it is 
the best you can do) to understand 
something about these conflicts and 
to conduct yourselves in the light of 
what you know. Then, even if the 
patient does not change, you, the 
anesthetist, may be able to affect 
the situation by clear thinking and 
reasonable behavior. In many cases 
you can affect the situation favor- 
ably. 


7. Warren R.: Beatitudes for the Anesthe- 
siologist. Anesth. & Analg. Sept.-Oct. 1949. 
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NOTES 


CASE REPORTS are the foundation of the medical literature. Their brevity 
makes them interesting to write and assures their being read. There is a 
place in this section of Notes for case reports as well as for descriptions of 
gadgets and special technics. Send in your contribution now. Other anesthe- 


tists will be helped by it. 


PENTOTHAL SopiIuM, d-TUBOCUR- 
ARINE, AND NITROUS OXIDE- 
OXYGEN IN A 50-50 Per CENT M1x- 
TURE.—The combination of pento- 
thal sodium, d-tubocurarine, and 
nitrous oxide-oxygen in a 50-50 per 
cent mixture provides an almost 
ideal type of balanced anesthesia. 
Induction is pleasant, a light, easily 
controlled plane of anesthesia can 
be maintained, and the patient 
awakens as pleasantly and comfort- 
ably as he goes to sleep, with a 
‘minimum of after effects. The sur- 
geon, furthermore, appreciates the 
fast induction, the relaxation com- 
parable to that of spinal anesthesia, 
and the early recovery of the patient. 


Contraindications to the use of 
the combination are those to the use 
of pentothal sodium and d-tubocur- 
arine. In the absence of contraindi- 
cations and individual reactions, the 
combination may be used in some 
cases for which formerly curare and 
pentothal sodium have not been ad- 
vocated. Only small amounts of 
pentothal sodium are needed ; laryn- 
geal reflexes are abolished by the 
d-tubocurarine; and oxygenation is 
maintained at a maximal level with 
the use of 50 per cent oxygen in 
the gaseous mixture. The nitrous 
oxide also seems to act synergistic- 
ally with the pentothal sodium, and 


this reduces the amount of the latter 
drug needed. 


The equipment consists of the 
Abbott single unit, disposable tubing 
for the administration of pentothal 
sodium, a 50 cc. syringe, a stock 


_ bottle of 2 per cent solution of pen- 


tothal sodium, Squibb d-tubocurar- 
ine, and a 5 cc. syringe. When the 
administration of fluids intravenous- 
ly is required, a three-way stopcock 
is placed on the disposable tubing, 
and the intravenous tubing and the 
50 cc. syringe are connected directly 
to it to decrease the possibility of 
contamination. 


After venipuncture 10 to 12 ce. 
of the 2 per cent pentothal sodium 
solution is given slowly until the 
patient stops talking voluntarily, 
closes his eyes, and has regular even 
respirations. (To reach this stage, 
the patient may require as much as 
20 cc. of the 2 per cent solution or 
as little as 8 cc.) d-Tubocurarine, 2 
cc. (6 mg.), is then given, and the 
face mask adjusted for the adminis- 
tration of 50 per cent oxygen and 
50 per cent nitrous oxide. While the 
patient is being prepared for the op- 
eration, an additional 2.5 to 5 ce. 
of the 2 per cent pentothal sodium 
solution is given slowly, and during 
the arrangement of the drapes, an- 
other 1 cc. (3 mg.) of d-tubocurar- 
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ine. By this time about five minutes 
has elapsed, and the patient is ready 
for the operation. 


Subsequent doses of pentothal 
sodium and d-tubocurarine depend 
on the age and physical condition of 
the patient, the type of operation, 
and the wishes of the surgeon. 
Usually, 0.5 cc. (1.5 mg.) d-tubo- 
curarine is given first at five minute 
intervals, after the initial doses to- 
talling 3 cc., and then at longer 
intervals until the peritoneum is 
closed. 


As soon as the anesthesia is stabi- 
lized, divided doses of 2.5 to 5 cc. 
of the 2 per cent pentothal sodium 
solution are given first at five minute 
intervals and then at longer intervals 
until the peritoneum is closed. 


Rarely, for the average operation 
lasting one to one and one-half 
hours, does the dosage of d-tubo- 
curarine exceed 7 cc. or the dosage 
of pentothal sodium exceed 65 cc. 
of the 2 per cent solution. For sim- 
ple appendectomy or herniorrhaphy 
the dosage of d-tubocurarine is 
about 4 cc. and of pentothal sodium 
35 to 40 cc. of the 2 per cent solu- 
tion. 


If there is a tendency for the anes- 
thesia to lighten and for the blood 
pressure, pulse rate, and respiratory 
rate to increase, the administration 
of more pentothal sodium will bring 
the condition under control. 


Seldom is intubation performed 
when this combination of agents is 
used. An airway is usually assured 
with the use of a nasopharyngeal 
tube or the Leech airway.—G. Dan 
KELLY, R. N., ano P. J. Tripp, 
R.N., Midland Hospital, Midland, 
Mich. 
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LEGISLATION 


Emanuel L. Hayt, LL.B.* 

THE Facts CLAIMED Must BE 
PROVED AT THE TRIAL.—An appeal 
was taken by a hospital from a judg- 
ment against it, based upon the death 
of a 3-year-old child in the course 
of a tonsillectomy performed in the 
hospital. 


It was claimed by the parents that 
the infant child suffered a severe 
hemorrhage during the operation 
and that hemorrhagic material was 
allowed to flow unchecked into the 
child’s lungs, causing the child. to 
suffocate and die upon the operat- 
ing table. 


At the trial, however, the proof 
was that the child died from blood 
collecting in its lungs and from an 
overdose of ether. 


The change of the parent’s 
theory, argued the hospital, was 
prejudicial, because the anesthetist 
whose negligence was claimed to 
have resulted in the lethal dose was 
not available at the trial. Had the 
hospital known that the story would 
be changed at the trial, it would 
have at least attempted to get the 
anesthetist to testify. This variance 
between the allegations before the 
trial and the evidence at the trial 
was so material, the court held, as 
to amount to a failure to prove the 
allegations of the complaint. The 
judgment against the hospital was 
therefore reversed. 


*Counsel for A.A.N.A. 
Cavero v. Franklin Hospital, 214 P. 2d 854 
(Calif. App.) 


NovEMBER, 1950 281 


THE NEWS 


ACCREDITING ADVISOR TO BE NAMED» 


Committee Appointments for 1950-51 


Plans and projects authorized by the membership and the Board of 
Trustees at the Seventeenth Annual Meeting are getting underway. The 
Advisory to the Approval Committee is investigating persons to fill the 
position of accrediting advisor, the appointment to be made in the near 
future by the Board of Trustees. The plan for the accreditation of schools 
of anesthesia for nurses, as unanimously approved by the voting members 
at the annual meeting, also calls for workshops for the formulation of 


criteria for accreditation. 


Of the increase in dues from $12 
to $20 for active members, $5 is to 
be allocated to the accreditation 
program. Each active member has 
been sent a letter explaining the in- 
crease and setting forth the proce- 
dure for remittance. After March 1 
all members who have not remitted 
dues will be removed from the mail- 
ing list and will not receive associa- 
tion publications. 
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d trustees of the A.A.N.A. for 195 


Projects of the Public Relations 
Committee include the preparation 
for state public relations commit- 
tees of copies of the resolution sup- 
porting the Bolton bill. The bill 
provides for equal status for male 
nurses in the Armed Forces. The 
committee will also prepare fact 
sheets for anesthetists who address 
groups of student nurses on anes- 
thesia as a career and for members 


0-51: (left to right standing) Detty E. 


Lank, Edna Peterson, Mary Costello, Lillian Baird, trustees; (seated) Josephine Bunch, 
Ist vice president;: Verna Bean, president; Minnie V. Haas, 2nd vice president. (Not 
pictured: Agnes Lange, treasurer; Harriet Aberg and Hazel Peterson, trustees.) 
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Myra Van Arsdale presenting the 1950 Award of Appreciation to Gertrude L. Fife 
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at the annual banquet on September 20. 


who participate in discussions of 
hospital anesthesia service. 

The Publications Committee will 
undertake the establishment of a 
lending service for. books on anes- 
thesia with the co-operation of the 
A.H.A. library. 

The Board of Trustees has au- 
thorized the Examination Commit- 
tee to employ the services of testing 
experts to aid in the construction of 
test items for the qualifying examin- 
ation. The Otis Testing Service of 
Western Reserve University, Cleve- 
land, is the agency to be employed. 

A motion to investigate the estab- 
lishment of a prize for a student 
thesis has been referred to the Edu- 
cational Fund Committee. 

The Government Relations Com- 
mittee is to investigate legislation 
providing federal aid for the educa- 
tion of nurses to ascertain whether 


it includes provision for advanced 
preparation in anesthesia. 

Birmingham, Ala., has been se- 
lected as the site of the 1951 Insti- 
tute to be held in February under 
the joint auspices of the A.H.A. 
and the A.A.N.A. 


A.A.N.A. COMMITTEES FOR 
1950 - 51 


Appointments to A.A.N.A. com- 
mittees were made at the postcon- 
vention meeting of the Board of 
Trustees in Atlantic City, September 
22, 1950. The members of standing 
committees are appointed for one 
year and are eligible for reappoint- 
ment, unless otherwise specified in 
the Bylaws. The committee mem- 
bers whose names are published 
here have accepted the appoint- 
ments. 
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Speakers and representatives of the state associations at the annual banquet on 
| September 20. 


Advisory to Approval 
Helen Lamb, chairman 
Lillian Baird 
Mary O’Carroll 
Miriam G. Shupp 


Approval 
Margaret Sullivan, chairman 
Dorothy Finley 
Minnie Haas 
Sister Seraphia 


Approval of Minutes 
Pauline Henry, chairman 


Convention Arrangements * 
Dean Eberhardt, chairman 
Helen Lamb 
Norma Coggan 


Credentials 
Lucy Richards, chairman 


Curriculum 
Helen Vos, chairman 
Evelyn Auld 


Education 
Mildred Schulz, chairman 
Alberta Boggan 
Marie Callori 
George Cothren 
Ann Decker 
Helen Vos 
Janet McMahon, ex officio 


Educational Exhibits 
George Cothren, chairman 
. Ann Butterworth 
Inez Varner 


Educational Fund 
Mary Costello, chairman 
Ernestine Fish 
Ellen McMahon 
Examination 
Janet McMahon, chairman 
Evelyn Auld 
Martha Lundgaard 
Margherita Powers 
Ruth Satterfield 
Sister Rudolpha 
linance 
Exire O’Day, chairman 
Rosella Crotty 
Agnes Lange 
Government Relations 
Betty Lank, chairman 
Cleo Bopp 
Ruth Cook 
Institutes 
Alberta Boggan, chairman 
Nominating 
Anne Beddow, chairman 
Marie Hebert 
Louise Ilgenfritz 
Martha Jackson 
Madeleine King 
Planning 
Edna Peterson, chairman 
Verna Bean 
Laura Hoffman 
Agnes Lange 
Program 
Dorothy Schmidt, chairman 
Ada Willmore 
Wilma Zumwalt 
Mildred Hodges 
Marie Brown 
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Public Relations 
Myra Van Arsdale, chairman 
Marie Kraft 
Arlene Sandwick 
Maudie Yonce 


Publications 
Opal Schram, chairman 
Harriet Aberg 
Leona Bridenhagen 
Frances Fanning 


Resolutions 
Eileen Landis 


Revisions 
Hazel Peterson, chairman 
Palma Anderson 
Pauline Henry 


SPECIAL COMMITTEES 


University Program for 
Hospital Admimtstrators 
Sister Reginella, chairman 
Opal Schram 
Phyllis Roberts 


History 
Gertrude life, chairman 
Virginia Thatcher, ex officio 
Florence McQuillen 


Personnel Practices 
Josephine Bunch, chairman 
Minnie Haas 


Part of the audience to the skit, 
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Involuntary Recall of Army 
Nurse Reserves 


The Department of the Army 
has announced that 650 Army 
Nurse Corps Reserve officers in 
the grades of lieutenant and cap- 
tain will be ordered to active duty 
with or without their consent in 
periodic increments between 
September 25 and November 29. 
Officers will be recalled in Re- 
serve grades presently held. The 
program of involuntary recall is — 
being instituted to overcome the 
critical shortage of nurses now 
existing in military medical fa- 
cilities. 

To keep to a minimum con- 
sistent with national security the 
number of nurses ordered to 
active duty at this time, quotas 
have been allocated each of the 
six Army Areas based on require- 
ments by grade in the various 
nursing specialties. The quota 
calls for 66 nurse anesthetists. 


‘The Frame,” after the annual banquet on 
September 20. 
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ABSTRACTS 


Ditton, J. B., AND Denson, J. S.: 
Clinical trial of surital sodium, a new in- 
travenous barbiturate. Report of seven 
hundred cases. Ann. West. Med. & Surg. 
4:172-173, Apr. 1950. 

“From time to time a new, ultra- 
short acting barbiturate has been 
prepared for intravenous use in the 
production of surgical anesthesia. 
One of the more recent of these is 
Surital Sodium. ... Surital Sodium 
was substituted for Pentothal So- 
dium as the intravenous barbiturate 
to be used in the production of anes- 
thesia at the Los Angeles County 
Hospital. . . . The drug was used 
over a three-month period in a total 
of 700 patients varying in age from 
2 months to 94 years. All types of 
cases were included. ... The effect 
of this drug in the production of 
surgical anesthesia was found to be 
similar to that of Pentothal So- 
dium.” 


ABERNETHY, A. C.; Witets, A. J., AND 
Breer, D. C.: Lower nephron nephrosis. 
Report of two cases treated with intra- 
venous procaine. U. S. Armed Forces 
M. J. 1:296-308, Mar. 1950. 

“Lower nephron nephrosis occurs 
after such conditions as crushing 
injury, sulfonamide intoxication, 
blood transfusion reaction, intravas- 
cular hemolysis, and _ following 
transurethral prostatic resection. 
There are a number of concepts re- 
garding the mechanism of anuria in 
lower nephron nephrosis. The work 
of Trueta and others indicates that 
the underlying factor is a renal 
cortical ischemia which occurs be- 
cause of stimulation -of the renal 
vasomotor nerves and diversion of 
the renal blood flow from the cortex 
to the medulla. The cortex becomes 
ischemic and thus occurs the renal 
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cortical injury seen in the crush syn- 
drome and allied states. It has been 
suggested that this mechanism may 
be prevented by blocking the renal 
vasomotor pathways, e.g., caudal 
high spinal anesthesia or splanchnic 
block; 

“In the [two patients treated with 
procaine hydrochloride] no increase 
in diuresis followed the intravenous 
injection of procaine hydrochloride. 
Nevertheless, this still may be a 
step in the right direction to combat 
the deleterious effect of the medul- 
lary bypass on the function of the 
kidney. It may be that, in order to 
effectively accomplish this, the 
amount of procaine administered 
will have to be increased. Perhaps, 
nerve block or decapsulation with 
denervation will prove to be the 
most effective single procedure 
(other than dietary and fluid re- 
striction) in the treatment of lower 
nephron nephrosis.”’ 


Kurrees, G.; WHITEHOUSE, Scott, 
AND CERZOSINO, FRANK: Anesthesia for 
the paraplegic patient. J. A. M. A. 141: 
638-640, Nov. 1949. 

“Since January 1945 we have had 
the opportunity to observe a series 
of 49 cases in which injuries of the 
spinal cord resulted in either com- 
plete or partial paralysis of the lower 
extremities with varying degrees of 
dysfunction of bladder and bowel. 
The cervical region was involved in 
14 cases, the thoracic in 30 and the 
lumbar in 5. The total number of 
surgical operations performed in 
these 49 cases was one hundred and 
sixty-seven .... Of these operations, 
twenty-five did not require anes- 
thesia of the patient because the 
operative site was well below the 
level of the lesion .... 

“Many paraplegic persons are in 
a state of malnutrition with low 
hemoglobin and plasma _ protein 
levels. Patients with plasma pro- 


teins below 6 to 8 Gm. per hundred 
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The Doctors Salute the Nurses of America: 


America is proud of its freedom! It is justly proud of 

the free enterprise that has made it the strongest, the 

healthiest of all great Nations. And the Nurses of 

America can well be proud of the vital role they have 

played in making our country’s health care structure 
the finest on earth. 


In much of the world today, free- 
dom is on the defensive. In America it is 
on the march! In countries where the 
people have resigned from the responsi- 
bilities of managing their own lives, the 
reward has been the false, tragic “secur- 
ity” of regimentation, of slavery. In 
America the people have emphatically 
_ reaffirmed their belief in human dignity, 
human freedom. 


A MANIFESTO OF FREEDOM 


Side by side with the medical 
profession, Americans by the 
millions, through 10,000 respon- 
sible public organizations—farm, 
business, religious, women’s, 
hospital and civic groups—have 
registered strong opposition to 
Compulsory Health Insurance. 


= VOLUNTA 


In one of the greatest economic 
movements in history more than 
70 million Americans, on their 
own initiative, have sought the 
protection of Voluntary Health 
Insurance—the budget-basis pro- 
tection against the major costs 
of illness. 


Both medical and commercial sponsors 
are working constantly to improve and ex- 
tend the Voluntary prepay plans—and to 
include additional services and facilities. 


The Nurses of America are a living 
symbol of service to humanity. Together, 
all of us—nurses, doctors, teachers, tech- 
nicians, laymen—will maintain the free- 
dom of the medical profession, of all pro- 
fessions, in the sincere conviction that— 


IS THE AMERICAN 


NATIONAL EDUCATION CAMPAIGN 
AMERICAN MEDICAL ASSOCIATION 
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cubic centimeters or hemoglobin be- 
low 80 per cent had transfusions of 
whole blood. Unless positive nitro- 
gen balance is maintained, wound 
healing is retarded and resistance 
to infection is decreased. .. . After 
the occurrence of an injury to the 
spinal cord there is an immediate 
change in the state of a person from 
independence to almost complete 
dependence on others for transpor- 
tation, nourishment and disposal 
of excreta. Depression even with 
thought of suicide is not uncommon. 
Because of his physical dependence 
on others, the paraplegic person be- 
comes less mature emotionally as 
shown by irritability, fits of anger 
and depression. Since these patients 
show pronounced emotional insta- 
bility, it is of the utmost importance 
that the anesthetist gain their con- 
fidence. This is accomplished during 
preoperative rounds, when the pur- 
pose and methods of the anesthesia 
are discussed with the patient and 
an attempt is made to evaluate his 
emotional status. The paraplegic 
patient in our experience has a low 
threshold for pain, and, because 
many of them have received analge- 
sics for considerable periods of time, 
larger doses of depressant drugs are 
required for premedication. ... In 
our series of cases we have given 
the patients ether and _ thiopental 
sodium in varied technics. ... Endo- 
tracheal administration the 
method used, whenever indicated 
(as in the sitting, prone or lateral 
position), to insure a patent airway. 
Several of the patients were in 
cervical traction, and in these in- 
tubation was done with topical co- 
cainization before general anesthesia 
was induced. It is our belief that 
in qualified hands any agent can be 
administered to paraplegic persons 
with any suitable technic if such 
fundamental physiologic and phar- 
macologic principles as adequate 
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fluid therapy, oxygenation and main- 
tenance of blood pressure are ob- 
served. ... . 

“The problem of adequate respi- 
ratory exchange and the position 
required during surgical interven- 
tion concerns the anesthesiologist 
more in the paraplegic patient than 
in many other types of patients. In 
injuries of the thoracic and cervical 
parts of the spine, paralysis of the 
intercostal muscles places the full 
burden of respiratory exchange on 
the diaphragm. Often hemopneu- 
mothorax is a complication of 
thoracic spine and rib injuries, and 
its displacement of available pul- 
monary area also reduces respira- 
tory exchange. Changes in position 
in such cases may cause mediastinal 
shifts with all the attendant reflex 
physiologic emergencies. Increase 
in abdominal pressure in the para- 
plegic patient can encroach on what 
little efficiency there remains in 
diaphragmatic breathing and there- 
by increase any degree of anoxia 
that may already exist. With this 
problem in mind one must protect 
the respiratory efforts that are pres- 
ent and assist them as needed. In 
prone positions the patient is sup- 
ported by rolled sheets extending 
bilaterally from the clavicle to the 
anterosuperior part of the spine. 
This permits minimal interference 
with respiratory exchange. In sitting 
positions for cervical laminectomies, 
careful positioning is important to 
obviate any interference with diaph- 
ragmatic activity. Well padded arm 
supports are used to maintain this 
position and to prevent any weight | 
bearing by muscles of the shoulder 
girdle. The presence in the para- 
plegic patient of an abnormal cuta- 
neous vascular. reflex renders the 
skin over weight-bearing bony 
points, especially over the sacrum, 
ischia and trochanters, particularly 
susceptible to pressure ischemia and 
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necrosis. Experience has shown that 
continued weight bearing cannot be 
extended beyond two hours at a 
time without risk of producing 
pressure necrosis, which inevitably 
leads to ulcers with all the attendant 
difficulties of hypoproteinemia, 1n- 
fection, toxicity and anemia. Spe- 
cial attention must be given by the 
anesthetist to the paraplegic patient 
to insure careful padding and posi- 
tioning of the weight-bearing bony 
points. 

“Because of the high incidence of 
renal calculi, fluid replacement dur- 
ing surgical procedures should be 
adequate to maintain renal function 
and prevent stasis. The position of 
paraplegic persons who have in- 
dwelling catheters connected to rub- 
ber bladder bags strapped to an 
extremity must be arranged so that 
no pressure or weight will be ap- 
plied to that bag, since bag pressure 
will distend the patient’s bladder, 
resulting in postoperative discom- 
fort for several hours... . In regard 
to blood pressure, pulse and respira- 
tory patterns of paraplegic patients, 
our series did not reveal any unusual 
features. ... The paraplegic patient 
with cervical or thoracic involve- 
ment has an impairment of respira- 
tory exchange and an inability to 
cough forcibly. With this in mind 


it must be made certain postopera- 


tively that careful and thorough 
tracheobronchial aspiration is per- 
formed and adequate pulmonary 
exchange is present in both lung 
fields. Ward personnel who are well 
trained in postoperative care per- 
taining to preservation of the air- 
way, adequate aspirations, adjust- 
ment of position and recognition of 
impending shock during the re- 
covery period must be available... . 
Other than 1 case of atelectasis in 
which the patient made an unevent- 
ful recovery, there were no anes- 
thetic complications. .. . There was 
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1 case of meningismus subsequent 
to a thoracic laminectomy. During 
a nephrolithotomy the diaphragm 
was inadvertently injured, resulting 
in pneumothorax. In 1 patient there 
developed postoperative surgical 
shock... . 

“Tt is concluded from our clinical 
observations that paraplegic patients 
present no insurmountable problems 
in anesthesia, provided the usual 
basic fundamental principles of an- 
esthesia are observed, namely, ade- 
quate oxygenation, sufficient fluid 
replacement therapy and mainte- 
nance of circulation.” 


FLUIDS 
(Continued from page 243) 


sufficient for several days. There- 
after the patient ordinarily takes a 
well balanced diet, and vitamins 
are unnecessary. The administra- 
tion of vitamins has value when 
the patient is malnourished- or 
when food will be withheld for 
many days. 

Vitamin A is important in epi- 
thelial regeneration. Vitamin B is 
associated with cellular respira- 
tion, carbohydrate metabolism, 
and cellular oxydation. Vitamin C 
plays a fundamental role in the 
healing of wounds and in the re- 
sistance to and the localization of 
infection. Vitamin C is given in 
either 100 mg. or 200 mg. doses 
three times a day. Vitamin D is 
important in the absorption of 
calcium and phosphorus’ and 
therefore is of value in the heal- 
ing of fractures, blood clotting, 
and in the maintenance of normal 
capillary permeability. Its value 
in parathyroid tetany is. well 
known. The administration of 
vitamin K is necessary in all 
cases of obstructive jaundice, 
where absorption of vitamin K is 
poor or absent. 
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BOOK 
REVIEWS 


PROFESSIONAL ADJUSTMENTS. By Sister 
Mary Isidore Lennon, R.S.M., R.N., B.S., 
M.A., M.S., Director of St. John’s Hos- 
pital School of Nursing, 1939-1945; Direc- 
tor of Social Service Department, St. 
John’s Hospital, St. Louis. Ed. 2. Cloth. 
362 pages. Illustrated. St. Louis: The 
C. V. Mosby Co., 1950. 

This second edition of a textbook 
originally published in 1946 has been 
revised to keep abreast of the 
changes that have taken place in the 
field of nursing. The basic princi- 
ples, however, remain unchanged 
and are presented with sincerity and 
understanding. From the problems 
of the newly arrived student to the 
responsibilities of the graduate 
nurse, the professional adjustments 
are carefully presented. Not only 
the adjustments of Catholic nurses 
but those of other faiths are in- 
cluded. 


All nurses should enjoy reading 
this book and should profit from it. 


For teaching purposes each chap- 
ter is followed by pertinent refer- 
ences, a vocabulary, an outline sum- 
mary, review questions, and sug- 
gestions for projects. 


A bibliography of suggested read- 
ings for nurses, a glossary, and an 
index complete the volume. 


THE PHYSIOLOGICAL BASIS FOR OXYGEN 
THERAPY. By Julius H. Comroe, Jr., 
M.D., Professor of Physiology and Phar- 
macology, Graduate School of Medicine, 
University of Pennsylvania; Clinical Phy- 
siologist, Hospital of the University of 
Pennsylvania, and Robert D. Dripps, 
M.D., Professor of Anesthesiology, Uni- 
versity of Pennsylvania School of Medi- 
cine; Director of Anesthesiology, Hospital 
of the University of Pennsylvania. Cloth. 
85 pages. Springfield, Ill.: Charles C 
Thomas, Publisher, 1950. $2.00. 
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This is one of a series of mono- 
graphs in the American Lecture 
Series. The first chapter is a presen- 
tation of the effects of the inhalation 
of oxygen by normal man. The sec- 
ond chapter presents the subject of 
anoxia in much detail. The authors 
have used their classification for 
causes of anoxia based on etiology. 
This method of classifying anoxia 
affects the discussion of therapy, 
which is also presented in this 
chapter. 

In a brief chapter uses of oxygen 
for conditions other than anoxia are 
discussed. The fourth and last chap- 
ter presents at some length the pos- 
sibilities of harm from the adminis- 
tration of oxygen. A bibliography 
of 100 references follows the text. 

ANESTHESIA Aprstracts. By John S. 
Lundy, M.D., and Florence A. McQuillen, 
R.N. Vol. 29. Paper. 215 pages. Minne- 
apolis: Burgess Publishing Co., 1950. 


$3.00 


This is another in a series of 
volumes in which articles pertaining 
to anesthesia in medical journals 
are condensed. Most of the articles 
appeared within the year preceding 
the date of publication of the vol- 
ume. This type of publication is 
suited to the needs of persons who 
are limited by time and library fa- 
cilities and who wish to keep abreast 
of current trends in the anesthesia 
literature. The volume contains 250 
abstracts from sixty-four medical 
journals. Indexed. 


History AND TRENDS OF PROFESSIONAL 
NursinG. By Deborah MacClurg Jensen, 
R.N., B.S., M.A. Assistant Director, 
School of Nursing, St. Louis City Hos- 
pital; Instructor in Nursing Education 
and Sociology, University of Missouri. 
Ed. 2. Cloth. 365 pages. Illustrated. St. 
Louis: C. V. Mosby Co., 1950. $3.25. 

The first edition of this book was 
entitled History of Nursing. It has 
been revised to emphasize the trends 
that have influenced nursing as a 
profession rather than to cover the 
whole field of nursing. To this end, 
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John S. Lundy, M. D. and Florence A. McQuillen, R. N. 
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the events preceding the “Nightin- 
gale period” are depicted in consid- 
erable detail. Social, economic, and 
political backgrounds as well as 
medical developments inte- 
grated. Various units are followed 
by series of study questions and 
references. lootnote references are 
made to data referred to in the text. 
Indexed. 


ANESTHESIA FOR THE 
PSYCHOTIC PATIENT 


(Continued from page 260) 


SUMMARY 


The administration of anesthesia 
for institutionalized patients with 
psychoses is attended by a variety of 
problems that are not encountered 
in a general hospital. Brain damage 
is frequently present, and cyanosis 
must not be allowed to develop. The 
patients are often poor operative 
risks because of the late recognition 
of the condition requiring operation, 
the difficulty of making a diagnosis, 
the patient’s debility and lack of de- 
sire to live, and poor personal hy- 
giene, especially of the mouth. 

Pentothal sodium and curare are 
particularly valuable anesthetic 
agents in a mental hospital. Pen- 
tothal sodium is frequently used for 
anesthesia for short operative pro- 
cedures and examinations and for 
induction for dental extractions. 
With the use of curare there is as- 
surance that the patient will be 
awake when he is returned to the 
ward. 

The effect of kindness and the 
proper psychologic approach on the 
institutionalized patient having to 
undergo an operation is dramatic. 
The anesthetist or the nurse must 
be sympathetic, kind, and patient. 
The need for increased numbers of 
competent personnel in the mental 
hospital is very great. The work is 
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interesting, challenging, and offers 
immeasurable satisfaction in 
achievement. 


OPINION REVIEW 
(Continued from page 226) 


much of the second stage and the 
most satisfactory delivery. Much of 
our success is due to our trained, 
clever, nurse anesthetists who not 
only watch the patients during anal- 
gesia, but who during the second 
stage give inhalation anesthesia at 
first intermittently with pains, with 
a gradual increase to complete 
surgical anesthesia for deliveries. 


Control of pain in childbirth with- 
out ill effects on the baby is a chal- 
lenge that today faces every anes- 
thetist who attends a mother’s de- 
livery. Of course, the danger to the 
child is acute when these brain- 
drugging agents are used in dosage 
sufficient to relieve the mother of 
her suffering. Yet, the nurse anes- 
thetist is expected not only to relieve 
pain but completely to control the 
anesthetic agent throughout the pro- 
cedure. Those entrusted with the 
safety of delivery of the baby must 
accept the challenge and protect 
him from hypoxia: She also is able 
to cope with complicated deliveries 
such as podalic version and breech 
presentation where the plane of 
anesthesia has to be deepened. She 
will know the condition of the pa- 
tient every second of the time re- 
membering, “Eternal vigilance is 
the price of safety,” and realizing 
that it involves two lives, that of 
mother and infant. 


The obstetrician of today is well 
aware of the importance of a well 
trained anesthetist. In turn the anes- 
thetist has recognized the challenge 
of obstetric anesthesia. — SISTER 
R.N., Springfield, III. 


— 


CLASSIFIED ADVERTISEMENTS 


NURSE ANESTHETIST: A.A.N.A. 
member. Small new hospital. To act as 
second anesthetist. Excellent working 
conditions. Full maintenance. State 
salary expected and full qualifications. 
Apply: Box A-20, Journal A.A.N.A., 
22 E. Division St., Chicago 10, IIl. 


ANESTHETIST: For 130 bed hos- 
pital near St. Louis. Salary $300 to $350 
and full maintenance, based on expe- 
rience. Apply: Administrator, Alton 
Memorial Hospital, Alton, IIl. 


WANTED: Two nurse anesthetists. 
Four weeks’ vacation with pay. Four- 
teen days’ sick leave. Six holidays. Ex- 
cellent salary and maintenance. Apply: 
Administrator, The Williamsport Hos- 
pital, Williamsport, Pa. 

NURSE ANESTHETIST: A.A.N.A. 
member. 200 bed general hospital. To 
increase department now consisting of 
one anesthesiologist, three nurse anes- 
thetists. Salary dependent on qualifica- 
tions. Write: Administrator, Samaritan 
Hospital, Troy, N. Y. 


OPENING FOR NURSE ANES- 
THETIST: 250 bed hospital. No ob- 
stetrics. Department headed by medical 
anesthesiologist. Starting salary $230. 
Please give full information in first let- 
ter, stating whether possible to appear 
for interview. Peter Bent Brigham Hos- 
pital, 721 Huntington Ave., Boston 15, 
‘Mass. 

NURSE ANESTHETIST wanted for 
night duty; 35 to 50 years of age. Five 
day week; not many night calls. On 
duty every fourth weekend. Five in 
department, including one M.D. 200 
bed general hospital close to Chicago. 
Apply: Box M-10, Journal A.A.N.A., 
22 E. Division St., ‘Chicago 10, Ill. 


WANTED: Nurse anesthetist for 
tuberculosis sanatorium, Seward, Alas- 
ka. Salary open, depending upon expe- 
rience. Forty hour week; two weeks’ 
vacation and two weeks’ sick leave. 
Transportation between Seward and 
Seattle paid after one year. Write: Ad- 
ministrator, Seward Sanatorium, Se- 
ward, Alaska. State training and ex- 
perience. 

NURSE ANESTHETISTS: 175 bed 
hospital, general, near Chicago. Salary 
$325-$375 with maintenance. Apply: 
Box F-10, Journal A.A.N.A., 22 E. Divi- 
sion St., Chicago 10, IIl. 


NURSE ANESTHETIST: 115 bed 
general hospital in metropolitan area, 
Washington, D. C. Salary $325 per 
month with complete maintenance. 
Three other anesthetists in department 
with full-time M.D. Vacation and sick 
leave policy. Apnly: Administrator, Ar- 
lington Hospital, Arlington, Va. 


NURSE ANESTHETIST to rotate 
with four others. General hospital; ave- 
rage census 160. $340 plus laundry of 
uniforms; room if desired. Baptist Hos- 
pital, Alexandria, La. 


WANTED NURSE ANESTHE- 
TIST: 187 bed general hospital. 15 
miles north of Pittsburgh, Pa. Salary 
$275-$300 plus meals and laundry. Fifty 
hour week policy; twenty-eight day 
vacation, ten day sick leave, five holi- 
days, or equivalent. Apply: Superin- 
tendent, Sewickley Valley Hospital, 
Sewickley, Pa. 


WANTED: Nurse anesthetists. Sev- 
eral immediate vacancies. Salary $250- 
$350 monthly. Full maintenance op- 
tional. Vacation, sick leave, hospitaliza- 
tion, etc., allowed. 375 bed general hos- 


pital. Apply: W. S. Kohlhaas, Superin- 


tendent, Harrisburg Hospital, Harris- 
burg, Pa 
WANTED: Nurse anesthetist, 
A.A.N.A. member, for oral surgeon’s 
office. Forty hour week. Salary $300 a 
month. Dr. Robert Rankin, Medical 
Arts Building, Asbury Park, N. Z 


NURSE ANESTHETISTS for 318. 
bed municipal hospital. Forty hours liv- 
ing out jobs. Liberal sick time and - 
vacation allowances. Salary: $2,750 per 
annum. Write: Medical Superintendent, 
Cumberland Hospital, 39 Auburn P1., 
Brooklyn 1, N. 

ANESTHETIST-NURSE: 200 bed. 
general hospital. No night call. Salary 
open. Five nurse anesthetists employed. 
Nurse anesthetist in charge. Mrs. 
Catherine Little, Fairview Park Hos- 
pital, Cleveland 13, Ohio. 


ANESTHETISTS seeking full-time 
or part-time employment, contact the 
Washington State Nurse Anesthetist 
Placement Bureau, located at Swedish 
Hospital, Anesthesia Department, 
Seattle, Wash. 
NURSE ANESTHETIST for 50 bed 
modern hospital. Salary open; state ex- 
perience. Apply: Sister Administrator, 
Our Lady of Lourdes Hospital, Lafay- 
tte, La. 
NURSE ANESTHETISTS: Positions 
open in many hospitals throughout the 
South. Salary range, $250 to $350 per 
month with full maintenance. Medical 
Placement and Mailing Service, 768 
Juniper St., N.E., Atlanta, Ga. 


WANTED IMMEDIATELY: 
NURSE ANESTHETISTS for 700 
bed general hospital. Pleasant working 
conditions. Salary open. Complete 
maintenance. Liberal employee benefits. 
Apply: Personnel Director, Grady 
Memorial Hospital, 36 Butler St., S.E., 
Atlanta, Ga. 
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fortunately 
ether 
came 
first 


WS 


t is most fortunate that Ether was the 

first anesthetic agent discovered . . . 
a wide margin of safety... powerful and 
easy to give . . . plays an important role in 
surgery of the spleen in both adults and 
children . . . serves well for tonsillectomies 
and adenoidectomies and for other surgical 
procedures on children.* 


So mounts the evidence in favor of Ether, now entering its second century as the world’s 
first—and still basic—anesthetic. In the majority of surgical procedures anesthesiologists 
depend upon Ether to give even the deepest anesthesia with comparative safety. — 


High standards of manufacture developed during eight decades of precision™ production 
enable Mallinckrodt to offer Ether for Anesthesia of unsurpassed uniformity in potency, 
purity and stability. 


Mallinckrodt Ether for Anesthesia is supplied in 14-Ib., 1-Ib., 1-lb. and 5-Ib. cans. 


*Habeeb, A., and Elliott, H. R.: Choice of Anesthetic, J.M.A. Alabama, 15: 177-80 
(Dec. 1945.) 


Mallinckrodt’s sound motion pictures, ‘‘ADVENT OF ANESTHESIA” and “ETHER FOR 
ANESTHESIA” are available to medical societies and other professional groups. 
Write to our St. Louis or New York office for details. 
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Aberg, Harriet: Two case reports on 
anesthesia and surgery for Ludwig's 
angina (note), 194 f. 

Accreditation of schools of anesthesia, 
144, 146 

Adams, R. C.: Balanced anesthesia and 
supportive therapy, 174 ff. 

Albumin, serum, for alleviation of cere- 
bral edema, 86, 178, 188 

Alcohol glucose solution, 188 

Allergy, anesthesia for patient with 
(abstract), 57 

Anemia, preoperative correction of, 155 

Anesthesia: balanced, 174 ff.; complex 
medical problems in relation to, 101 
ff.; complications of, management, 
87 ff.; insufficient, as legal problem, 
50; legal position of, 44 ff.; for para- 
plegic patient (abstract), 286; for pro- 
longed surgery, 23 ff.; psychiatric as- 
pects of, 270; service in the United 
States for 1949, analysis of, 261 ff. 

Anesthetics, flammability of, 27 

Angina, Ludwig’s, anesthesia and surg- 
ery for, 194 

Anoxia: cerebral manifestations of, 84 
ff.; and postoperative urinary sup- 
pression, 160 ff. 

Apparatus: arm rest and stand for in- 
travenous administration of pentothal 
sodium (note), 49; “butterfly” (note), 
122; drapery hook (note), 123; gadget 
for separate administration of pento- 
thal sodium and curare, 187; poly- 
thene needle, 187; polythene tubing, 
185; Rand-Wolfe respirator, 11 ff. 

Asphyxia, 168 ff. 

Asthma and anesthesia, 183 
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dilemma, 35 ff. 
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Oxygen haus taken its place among 


the props for the failing heart 


“Oxygen Therapy in Heart Disease.” a motion pic- 
ture for physicians, has been produced by LINDE in 
collaboration with the American Heart Association, 
and has been accepted by the Committee on Medical 
Motion Pictures of the American College of Surgeons. 
Showings for medical groups ean be arranged by 


ealling or writing anv LINDE office. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street [Tl] New York 17,N.Y. 
Offices in Other Principal Cities 
in Canada: Dominion Uxygen Co., Limited, Toronto 


The term “Linde” is a trade-mark of The Linde Air Products Company 
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MEDICAL GASES 


LEADERS For over a half century Ohio 
Chemieal has pioneered in progressive re- 
seareh and manufacturing methods for the 
production of ae Medical Gases. 


/ Ohio the improved 


purificat On processes that brought several 
odern anesthetics to present stand- 


@lf-sealing Teflon valve packing. 


SERVICE For speed, convenience, and re-~ 
-jiabilityof delivery, Ohio Medical Gases are 
outstanding. For greater convenience and 
economy, all eight gases are delivered in 
all standard size cylinders from the na- 
tion’s principal cities. 

Write for Booklet 241 listing 


free articles on inhalation an- 
esthesia by leading authorities 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 
A DIVISION OF AIR REDUCTION COMPANY INCORPORATED 
1400 E. WASHINGTON AVENUE ® MADISON 10, WISCONSIN 


Branch offices in principel cities. Represented on the West 
Coast by Ohio Chemical Pacific Company, San Francisco; 
in Canada by Ohio Chemical Canada Limited, Toronto, 
Montreal; internationally by Airco Company International , 
New York City. 
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